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^|[57) Abstract 

Novel GalNAcQf-2,6-sialyltransferascs F-Bl so^ P-B3; GalNAcCk-2,6-sialyltransferase P genes coding for 
the above transf leases P-Bl and P-B3; and a protein of extracellular secretion type containing a polypeptide pan that 
constitutes the active domain of the GalNAca-2,6-sialyltransferase P-Bl or P-B3 and a signal pepdde and catalyzing 
CialNAcQ;*2,6-sialic acid transfer. Also provided is a ^ooess for producing the sialyltransferases efficiently 
recovering the sialyltransferases expressed in large quandties m ndcrooiganisnw. 
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m m m 

mm (G&imazQ-iyrmmmM) iixmmm'&^-'\'^t^DNA\zmt 
mm 

O^Oiig-ei^^fi^JCCMP-Sia ii^'ozn^omtzmx^ti^o M^li. «tse 
(iliSScD^-^iBI^, f^dlt)^ Siaa2.6Gal. Siaa2,3GalSO'Siaa2. 6GalNAc 
A<*ji{w?¥SbTfcO (Hakomori, S.. Ann. Rev. Biochem.. 50. pp. 733-764. 
1981) **>/'J:*-'>KHIiii®S(r2a©ig^«^. t^lt)-^ Siaa2.3Gal&CJ^ 
Siaa2.8Sia75<??StTt^'5 (Fishman, P., and Brady, R.O.. Science, 194. 
pp. 906-915, 1976) o 

^i^^Csialyl transferase) tmi^i^O ^^^^^hy >7.y j-y-umx-hio 



wo 95/18217 



PCT/JP94A)2182 



tl^iy7Jm^^mm-^'J^-WX'ib6:itiiminx^^^ (Broquet. p. et al., 
Int. J. Biochem., 23, 385-389, 1991;*jc):D^ Weinstein, J. et al.. J. Biol. 
CheiD.. 262. 17735-17743. 1987)o cnt>©9*., 5mm<Diyrjm^^mmii< 

^btlTi^SCSadler. J. et al.. J. Bio. Chem.. 254. pp. 4434-4443. 1979; 
. Weinstein. J. et al., J. Biol. Chem.. 257. pp. 13835-13844. 1982; Rearick. 
J. etal., J. Biol. Chem.. 254, pp. 4444-4451. 1979; SO' Joqiasse. D.H. 
et al. . J. Biol. Chem. . 260. 4941-4951. 1985) » 

±B(Di/7A^m&nmf^^^- K■rScDNA(:ol,^T{i. Gal /91. 4GlcNAca2. 6- 
'>TJmfmmmG&l /84GlcNAc-a6ST)^=i- Vt^mkm^lttibttm 
^omm^'bi^o-^yT^nXi^^ (Welnstein. J. etal.. J. Biol. Chem.. 
262. pp. 17735-17743. 1987; Grundmann U. et al.. Nucleic Acids Res. 18. 
667. 1990; Bast. B. et al.. J. Cell. Biol.. 116. pp. 423-435. 1992; 
c; Hamamoto, T. etal.. Bioorg. and Medic. Chem.. 1, pp. 141-145. 1993)o 
ttz. Gal /81.3CalNAc a2. 3-'>T;Ug^fe^fiS^(Galy83GalNAc-a3ST)'^3- K 
■fScDNACGillespie. W. etal.. J. Biol. Chem.. 267, pp. 21004-21010. 1992: 
#^^5-504678-^^:^18; Lee. Y. et al.. Eur. J. Biochem. 216. 377- 

385. 1993). Gal iSl. 3(4)GlcNAca2. 3-^Tylifg^g^^(Gal y83(4)GlcNAc-a 
3ST)^3 - K-r ScDNACWen. D. X et al.. J. Biol. Chem.. 267. 21011-21019, 
1992: SCW(itagawa. H. et al.. Biochem. Biophys. Res. Commun. 194. 375), 
*Jj:C;f Gali81.3GalNAc/Gal /81.4GlcNAc a2. 3-i^T;l/i?^^i^3|^3- Kf-S 
cDNACSasaki. K. et al., J. Biol. Chem.. 268. 22782-22787. 1993) ^^'d- 

-15. GalNAca2.6->7;Hfe^if^lcol^T{i, Z.<Dm^^^m\yfzm^h 
*S*^(Hakomori. S., Ann. Rev. Biochem.. 50. 733-764, 1981) . &WtLX 

m^x'^^izittn^tix^ih-r. Km^m^. ^^©^m m^mtzfm 
ij^hK). %m\zi^t^z.t\tx^fi.i3-^-,fzo tfz. G&mcaz Q-iyrmm^m 

miEC 2.4.99.3: GalNAc-a6ST)^=3- K'TScDNAIi^' n-::iy r$nTt,^4H>„ 
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(renatuation) im^no(Df)<-m^r$>^o llfe^ti^!tS{iil#f(i<i:oTm^^ 

t -S cDNA^ ^ o > rL.> GalNAc a 2, 6- i^T -'t'SS^i^^^ 3 - Kf S D N A 

Bflli. ±E©GalNAca2. 6-->T;l/@?e^^^OSt4 >r >«-#ti-Mll&^f^^i(<M 

$nSCalNAca2.6-S/T;l/iftggJif^ P-Bl ^H^f 5t)®-e*>So S/;^ 

mi. ^Bocmkcaz^-i/rmmmM p-bi ©t^ yi^sejij^zi- k-t-s 
GaiNAca2. e-'>r jm^^B^^^^s ^^v^^o-mmxh^mmmc^mim 

^ 1 iz^^ti^mWt^^ 1 ;&^<^>1698T^$n5igSIE5>j^^r-r<5GalNAca2. 
T;Ui?e^fi5^jgfK^^!l^-r5t>®-C*5o ^<oiZ, ±ie©GalNAca2.6-i/T 

m^^mmi&^^^^t-m^n^^i^ *j<i:o''e©-gs«i-C'*s7'7;^ ^ 
KACEB-3034. ±B(oi&^^?i^i^ ^-izj^mw^m^tittmnu^w. ^o* 
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SfFffl^WLTIr^So C©yito NeuAcaZ6GalNAc-Se®«lig*<-e#^-n^75^. 

yi!iS^JIi<);*3lf^$n^GalNAca2,6->T;l/ifcte^i^^ P-B3 iz^.?,m 
'^m^btzo nt^-^^mmU. ±E®GalNAc£t2.6->T;l/iSHE^g^f^ P-B3 © 
T ^ y^SE^J^a- K-r ^CalNAc a 2. 6- i/T;l/^S^^^iiic^, ^^V^^(D- 

^J^Wf 5GalNAca2. 6-S/T;Hfefe^SS^SiK^*!l#t-rs ^>©T*-5„ $ 
±ie©GalNAc a 2. 6- i/7 ^me^if^afe^ «-^trai*!Si>l^ :^ «J: C^-e 
©-|g«IT'*> S y 5 ;^ ^ K A CEB3-T20. b 0«(w±Effii^8lx.'< iJ' - C J: 0 )^ 

$ blI^:^BJ#(i> ±E©GalNAca2. 6-">T«^^^^©^:iO^ 
LTSF^E^ff o/iifem. ±E©GalNAca2. ^-i/T mnwmo^ hV >T' 

* s ^ 'J Kgu^-^^^f 5 c t \zmi y ^r^^ ti/n-Ji 

^-^f- Kt^^t;iftlW^SJS©gfiT$»^TGalNAca2. 6->T«^^*ittjS 

2(i^^n5Ti>'i?SE^j{::«kD#^$n'5se sB-690 imfSk^n^^ ttz^ 
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ttzl^^m^lt, >[^f^mm(D^^X Gal/ei.4CalNAc aZQ-i/rmUf^m 
tlwckO^ iSgl-Sti©[i^Lfc Galiei.4GaINAc a2.e-i/T Jim^^m^'^m 

sxg ; (b) ^mizmmt^i/rmmmm^ttsM&mmmfzitttm^ 

fj^mmm^l^'^ 5-9 M O^^tick'^fftait-'BXg ; (c) ±EXS(b) xn^ti 

Xg; (d) ±I2XS(C) T#<s>n/c l?Jj^«?iai*$^>{HKigmffliliffiiaiTl&«^t 
-2 M ©m§^«-^tr 2i)cf&«?lb*^l5Xg ; *jj:af(e) ±EXg((l) X 

n<otitz z»:^${m'^^mmz^*)^n^^^ix^^i/Tjmm^mm'^m 
6xm^ttsy5&^mmt^h<Dxh^o 

^ 1 m :f:3|ffJ©GalNAc a2. 6- i/T fim^^mm P-Bl ^ =i - -5 cDNA ^a- 
yommmmimx$>^o E: EcoRI: RV: EcoRV; P: Pstf: B: Bglll^-^ 
-To 

tmx$>?>o m^. :£WSeN-*jgT«.<3, iE©filli^7KttSl5^^^LTI.>5o 
^sm *:|gBg©GalNAca2. 6-'>y ^Hl^^i^^ P-Bl ©St4 -f >©&gt 
GalNAca2.6->T«fe^i^^Sii^^Ljft[|||&i'M3^iJJ$nSSe SB-69b t© 
^lt^^1-0-e$>§o SB-BGL liGalNAca2. 6-'>7;Hgg^^^/£ft 
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^ 4 M ^:^HjOGalNAca:2, Q-yTJlWmnmm P-B3 CD-2)jie3aj^GalNAca2. 
6-i^T;Ugj?fe^if^ P-Bl (D~}kE.nt\mbtzmX'hio 0't'> TiySli- 

i^rmn^mm p-bi fcj:?>* p-bs tmm^n^o j£(t. :?c!B«B«(ctet>T;*: 

ISBS©»^©-«ytbTGalNAca2.6-'>T;l/gjfe^Sf^ P-Bl P-B3 Jro 

*l|i!B©GalNAca2. 6-i/T;Hie^g5^|iGalNAca2. 6- 
'>T;Hlfegifm P-Bl P-B3 iilS^$n5ctiins:<. (5?U 
«)TBJb*^(r$n:fcCaINAca2. 6-i/T;mS^S5^p-BlSO'/X(iP-B3©«tt K 
y >r $>§lMi'e©T 5 yie@2^i©-gU^3!i^^il>Uiil5L^cGalNAca2. 
T;l/i!€^i^^?gt4 >f 5GalNAca2. 6->T;H!!fe^gf^|i, i^^til 

t>*56B«©l6ffl{w'a^$n5o C©J;-5/j:^SttKy>r>©ffiLl>«»ItLTIi. 
^^li, ie?!l^©IE^S^ 1 izm^bfzT I Jfmn(DT l y »S-^233-566 IZ 

So 

G&mkca2,e-i/T)mt^^m^ P-Bl teckD'GalNAc a2, 6-i/7;l/iffe^^^ 
P-B3^3- K-r 5cDNA©mi8l:iJ&(i> -tn-etl, iUT©IIJ(6«»JliWi»H{:ra$n 
Tl>-So GmkzaZB-y7Jmi&^mm P-B1 S/cI* P-B3 ^=i-K 

•rScDNA©#SI:^feli±S:^j£C|S^$n5 C tltnc < . ^m#liTi2©IIMlfi?!l 

{wE«i$n/r:^j£^#!it-oo. $>§i^ii, c©:^fe^£•ii^^ifi$/j:v^u^lEf -5 

I23^^©E^JS^I {rlB«$n/cCalNAca2.6-->T;i/»lE^ifttP-Bl^3- K 
•rSDNA Ra®^JS^3 Cliail^n/iGalNAcaa 6-i/7;Hj!fe^gf|P-B3^3- 

K-rSDNA (i. -e:tl-e'n:*:||HJ©Jif^ tV^®^T$>5A<, ^:^BjOGalNAca2.6- 
'VT-'Hlfe^i^^ P-Bl ^3-KfSDNA ttzmmkca2,Q-'>rA§m^mm 
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mibt^iz^ntzGrnkcaZQ-i/rmnwrnm p-bi tfzmmkca2,6-->TJV 
m^^mf^ P-B3 <DT I jmmn^='- ki-sdna li^T^is^Bjoiifflc^^^ 

^$n5GalNAca2. 6-'>T;l/i!lK^^^Sti hV^T V-^rJ- Vtmk it^m 

±izf£?,t. mi^(D^mMi}^iS.T-r?)'Sjmm<$,?>o ±i20GalNAca2.6-'>T;t/ 
Kfe^S^^ P-Bl ttzli P-B3 <DGiiMca2,Q-i/TJm^^f^^^mzmMt 

:^mm(Dii^^mwu fi^-o^^mzmmij^i^^mtih^^mm 

©Se^Si^f ^CtT&^T^^e ZO^otm&tLX. ±ia©GalNAca2.6-> 

rmn^mm p-bi ^/cii p-bs (0fi&mcazQ-i/7 m^^mmismzm^ 
7.7x7— trti^^©K>>f >fiiit^wi/Ti^ -So t-nc^^^. NH2 T^ma^m^m 

AM«> ii^ZJ^ m\i-^mo±^fimV^>(>^^t^ (Paulson. J.C. and 
Colley. K.J.. J. Biol. Chem.. 264. 17615-17618. 1989) o $^BJ®GalNAca 

2. e- >T ^mm^mm ?-Bi (^mmv^>(y(D^Wi^m^^tzisb{z^ t^hRa 

K^-'J hJl (Kyte. J. and Doolittle. R.F.. J. Mol. Biol.. 157. 105-132. 

1982) 0:^mizv^'yxi^mbtzm7KmiHmm^t^ztf)<x^^o ttz, s 
f^fijcLT^jffl-rs:: tA<T'i5o z<bi^^fi-n^o-m\t%mm<bmm\\zm 
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m^ii. Gmhcazs-i^TJimn^mm p-bi ttz\t p-b3 ©rs^K^^-f >-e 

GaINAca2, 6->T«g^^5J?p-Bl * fcliP-B3®JS14 V/^ VfrTOI" 

tlx. 0>Rli> v^3:r'J >^©:5a (Jobling. S.A. and Gehrke, L. Nature 
(Lond.). 325. 622-625. mi)m\^t6:ii:f}<V^. ^!«M©llli0ll{Cli, 

>0^^:Jrj*{i±ia;^jSm^$nSCtli/j:<, GalNAca2.6->T 

mmmm. ^(^tb^nGmkcazQ-'yTmm^mmp-mttzit p-bs © 
*jfflw<j:ffiE©i/r:h;i.^7'f- ¥bm.o:^m\z^iof^^t^zt{zii otm 

g : (a) i/T jmn^mm^^^^^rm.^'^t^xm (w sf*F^(c»f§ 
i^Tjm^mm=^^tjm&mmmtz{iitWim^'^mmm^%^ 5-9 h ©m^ 

CckOffiai-rsXg : (c) XS(b) T'?f «3nfctt™*IK^tfefflMfi)c«f&«^t 

l'-4 M om^tt' l^kmi^i^ixm (d) IgCc) XW^tltz 
ffr«?<Bj^$t>i:||ftSi4ffliffifi)?«&-ei&»?bTl1) 0.5'-2 M ©^3j|«-^tr 2?>jf&«?|& 
; *J<J:0^(e) Xg(d) *P#^n/c2 Wi8?»^,igVr{i.i:0^^^l^ 

*LTi!ft^tti/T;nis^S5^^#§xg^^t>:^rj£j5^«$n6o ±E©t4o 

*b^SM©->T;uaife^^^©a^lcaffif-5Zt*<Brt6Tfc5o «!l 
*ISB^©GalNAca2.6-i/T;HI{|£^gf9^-F> Gal/81.4GalNAc a2.6-i/T;i/ 

±SII!B®-!gfiltt> XS(b) irfclr^T^ij m ©^m^fflt\ Xg(c) 
TItr 2-3 M ©^m^^t; l««?'B!l$»> Xg(d) {Zis\>^xm 1~2 M ©^^ 
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tTi^ 2-3 M mm^^t^ immm. xmn) «i*>i^t 2iJ:^«?©^i: 

48m\il±mS:LX^ 1-2 M ©m^^^tr 225^f&«?ia^#. $^»i:xm(e) c 

Ig(c) Tffl^^§IBfc^ttfflfflfi5^«^;{^ 1-2M^^. 20 mM MOPS-NaOH. 0.5M NaCI, 
20 mM y^h-X. 0.5 mM BDTA (pH 7.0)^^^. Ig(d) Vm^mmmm 
20 raM MOPS-NaOH. 0.5M NaCI. 20 tiMy V-X. 0.5 mM BDTA (pH 7.0) 

- K-r^cDNAirLTIi. mii. ^^^nOQ&mcaZQ-i/T Jimt^^m^'^^- 
Kt-5cDNA©l5*\ G&l&lAQimc aZQ-Urmmmm m y84GlcNAc- 
a6ST)^=i- Kf^cDNA (±iB©Weinstein Grundmann Bast«i. fc^o' 
Hamamoto'^©Xl»#l) x Cal^l,3C4)GlcNAca2.3-'>T;Hlg^if^(Gal;S3 
(4)G IcNAc- a SSD-S- 3 - K-rs cDNA (±E© ^eni. Kitagawa b©3t®t 

#M) . Gal 3GalNAc/Gal ^ 1. 4GlcNAca2. 3->T;H?fe^^^i$.3- K-rS 
cDNA (±12 Sasaki '^>©3tS^M) , Gal /Sl.SGalNAc a2. S-i/T^lE^es,^ 
(Gal^3GalNAc-a3ST)^3-Kf 6cDNA (±E Gillespieb©:fi:itt*,'cJ:c;#^3|£ 
5-504678^42^^; 4-<=»a'(r lee^Oimm) ^lif^m^^Z tf}<V^^o Ztl 

1 0 
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m JM109(DE3) ^<&ffll^/cJg'&(Cli, pET3b (Studier. F.W. et al.. Method. 
Enzymol.. 185. pp. 60-89, 1990)^©gS4®|gSffl'<>^'-^ffll^5C t7&<-C§ 

«?iJ;iliJ^^fel^{*cD>!t^ii5iS8(a7-RNA>-J^-'J tf 

mmtzititmmf}^iiyrjm^^mm=^ 5~io Mo^^{rj;0fAai-r'5xgT' 

1 1 
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yyr- 10 M Tris-HCl. pH 7.4) ICSS^S^-^ l-lOmg/ml UBLt 

-e©^. ttaj^i^^Rii 12.000 xg T 15 ^ffliS'^:^LTja:Kl&^l^*■r•5c 

Jl&ffi6*ll±. 0.5 Ing/lDlSg©Sfi^'i•^'e^^6o fi^tJ^li. Jfttbd 5.7M ^ 

t^-ffli.^/ift'^icli. I1j80^ gS©Se^IiiRt-5Ci:;5^T'#-2)o *fc±E©tt 
ajMLT. '&n€n©^*^gS;i< 0.3M 20 BiJt/iSJ:^!^, NaCl t 
Tris-HCl (pH7.4) ^ta^X^i Z tt^iU^o ^lis. f*ajflf^©-«»JttJt^T 

iig-C»4't>n/-;:Se©iS»C«it*«7C tTi5^Stt®-a5 i /ctt^gp^HI^^ 

flfe^^xsii. ^^{^. ±§i(oiiiii!,^^m.mnmm^^X'^mbx 1-4 u © 

X 0.5-2 M ©^^^rt-t- 2«5?l&??«Sl^J|5IS ; fc^kcf 22>Cl&«i[tl*^e>3#f<^ 

'E:©»t Ll«{i. ±E©aaitl^«SfflMfi!ci^T'^g?tT 2-3 M ®S 

1 2 
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tzw^mm^:i± ivx-mrnhx 2-3 m ©^m^^t? iik^mm'&mxm ; 

Bfe^tifflfifiic'KltUTti. m^ii. 2 U ^m. 20 mM MOPS-NaOH (MOPS: 3- * 
Jlt^t) J-:fo^<>7.JVt^ym) (pH7.0). 0.5MNaCl, 10 111M7 h-;:;. 0.5 mM 
EDTA^. 2 M 20 mM Tris-HCl. 0.3M NaCl. 20 mM^^ h-X. 0.5 oAi EDTA 

(pH 7.4)^ffli>6::<t7&<T§. mii 20 mM 

Tris-HCl (pH8.0) ; 20 mM MOPS-NaOH (pH7.0) ; 20 mM MES-NaOH (pH6.0)(MES : 
3-*;l/t> 'J J >K) ; 0. 5 M NaCl ; 0. 1 M NaCl ; tfcU IM 

ffifi!c«^*ffl^^T^>J;^.^o ZMOd-^. 2 M ^5^. 20 mM MOPS-NaOH. 0.5M NaCl. 
20 mM h-:^, 0.5 mM EDTA (pH 7.0)*ffll^SC Ul>o NaCl©gS 

i)< o.iM ^rm^m-^. h^^m ph o^iia^^^cii. K^t^xiim^T 
•r§©Tjf*b<n£t>o ^^imm^mmbfci'^o^mBt^ 0.3- 
o.5> pH^ 6~8 t-rsctwiu^o 

S7&< 0.01 ~ 0.05 mg/ml . t^tb<iim 0.02 rag/ml tncSJ;^^!: ie)cfg-S?© 
^»5$lf^T$)^o ^x.{i> ±ISttailSl<£- 10 - 40 mbiiW^ 20 

S(:f^f?-rnii ck < > ^^©§g^ 1-4 M . ntb<ii±mi3u. $>^\.mT 
ff* L< li 4*c-e 12 mm±. mzmb<im 12 i^ra^gLT. 

$^^^'(Dmmmm^ 0.5-2 M gS> »^ t< (i±K^2M. *-5V>l±TK^lMg 
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m m^u i~2M) > mzBtL<im i.m mmi^ir^^r$>^o zo 2ik^ 

§^ c:n^li«>Rli 1-10 mM mSt. 0*L<li 5 mM SgcD^ST-fflt^^c <!: 

^i^T^-So ±B(DmvTxm^ 2m(Dt^tyowtETvnoztij^miz^tu^o 
m^'S:%±iz^^-r^zt{z^m^ii&7mizntimjin'S:m^b. > 

(A) CalNAcg2.6-^T;Ui?g^g^ P-Bl ©Sit ' 

G&\ma2. Q-'>T ilWrn^m^ P-il ©cDNA^ n /ci6(C> 2i@OlS 
m:*-'J >? Utf- K (ST-107Sc;ST-205) {C<t^PCR ^> USt LT^9 h 'J 
KcDNA^ffit^Ttf^/wo i^^ l50bp©M^Lt>1^--rX®7 7ry >h^|#/Co PCR 
mmm^(D^X\ CEBltiflinS^'o->|i, Ga]^ 4GlcNAc- a 6STRL(1 80-2251^ 
S) ^ GaJLe3(4)GlcNAc-a3STRL(158-203jg») SOfGal^3GalNAc-a3STPS(144- 
189 SS) (DWm<Di/7 U f— 7 tli^^ESaTOT $ ^ SS^^J^WLT^^ 
/Co CEBl©i/TU;l/*^-7T'*5Gal^4ClcNAc-a6STRU Gai^3(4)GlcNAc - 
a3STRL RC>'Gal )83GalNAc-g3$TP$ tCEBl©ffi|^tili. -etl-E-'n 56^ 58X & 
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CEBl;5^b0 cDNA ^' h^ffll^T© 6 BSfe^7 h UK cDNA y-Cfv*)- 
(DTsi^ ^)-^y^^m\ l><o;&N(D cDNA C^^->^m^LtZo ^<Do^^^ 
->ACBB-3043li 2.7 kb hf£•#^TC^/c 1 0) « SiJ©t-/<-5 

y e>r;'D /iJ6C> vy^Uf'j^l. KcDNAv^ry^'J-^-ACEB- 
3043CD 5 ' - 5|^«g© 0. 8 kb EcoRI-Bgl II 7 7 r J/ h 'J ^^f -tf- •> 3 

>-r'5C<i:{l.kOS;^:? 'J-^>/^tTo/Co cDNA 5'r:/7 U -*^^15j® 
© n - $ n/co -eo^-^O^D-^A CEBHADIi O^-yX CEB-3043© 
5 160 bp CigoT:i--^<-7yy-r5 220 bp >r>'9— ^^^^T 

cnb©2<@© cDNA ^-ig'&tfc^)©!*, 7 K 1699 © TGA^ftih=J K 

>-e^6'S1.7 kb©:i--7'> • 'J-x-f • 7U-A^^t;fc©T'^ofco -i^ 
'J (A) A>t>23? ^ Ut5^ K±gg<I$)S't' 'J Tr-^Kti^/^f^KAATAAAXi 3 ' % 
ffiir??lELTV^^o w©:t-7*>- y-r-or • 7U-A©af?{r<kO, ii^ 
©§Sjt6@2^^&^o ? F 1 © / f-:t- >8S(Kozak. M. . NatureCLond. ). 

308. 241-246, 1984)-eiaji&U ^^ft 64.781 © mT \ JWiJ-^^^WUX 
$>'5^:||BB©GalNAca2.6-'>T;Uiee^^^ P-Bl (HSfe^JdfcV^r, #<;P-B1 
t^m.t^o *:^BjoGalNAcf3:2.6-^7;U®^^®^^^=i- 

Kf SSfe^^^MNA. ^:||BJ©GalNAca2.6-i^T;l/i?g^i^^^:3- FYS 
itic^-Tfe 5 A CEB-3043©igSSe?lJ, *J <k »|gBJ©GalNAc a 2. 6- -^T ;l/ge|gg; 

i^5^ p-Bi ©T 1 jWLWM^wmLmsm^ \ c^fo 

^••jy^— tf^^Stt:!£(PCR) 

PGR (j;Gal/84GlcNAc-a6STRL(Weinstein. J. et al.. J. Biol. Chem., 262. 
17735-17743. 1987). Gal /8 4GlcNAc- a 6STHP(Grundiiann. U. et al.. Nucleic 
Acids Res.. 18. 667. 1990), XO'Gal^3CalNAc-a3STPS (Gillespie. W. et 
al.. J. Biol. Chem.. 267. 21004-21010. 1992)t©«??®«{CB&*-r5<SS:/ 
5^-7-[5 ' :/7-f -7- ST107 :TGGGCCTTGGII(A/C)ACGTGTGCTCTTG&C>' 3 ' 7^7 
-fv- ST205 :AGGCGAATGGTAGTTTTTG(VT)GCCCACATC]^fflV^Ttfo/-Co cDNA^» 
-5fcJ6ll, 3 Qfife©^7 Y 'JK;5i^b© poly(A) 'J y f-RNA 'j :J'-dT 
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-^y^C^- (7T>'l'V'>Ttt) idATP, dCTP. dGTP. SCfdHP^^n-en 1 mM: 
mJ\Z2 WtL\ ©RNaselSM (7'ny:«f?±) 50;ul CD 10 mM Tris-HCl 

(pH8.3)> 50 mM KCK 1.5 mM MgChSt/ O.OOlX -tf 75^>4' 0 'CT 10 ^fal^f > 

+i^-huc^. 100 Atu ' ^xx&^m'^ ^ )V7.mMmmmi) 

±^StEffi«'94'C-e 3 ^Slral^ Lft!k. 0. 2xi g © poly (A) 'J y ^RNA "J)!!! 
itt/wCDNA^. 50 //I 4'iriO DiM Tris-HCI(pH8.3). 50 niM KCK 1.25 mM MgCh. 
0.001«-b'^^>. dATP, dCTP. dGTPSc;dTTP^-en-en 200 //M . Taq DNA ^i^'J 
(^oy^tt) ^ 2U, 3feCJ^<w 40 pinole 0# PCR^v-r v-^#t;fi 
PCRIII(^(rfflv>fco 35-9-'i'^;i/0 PCRiSi|ii<&m\ ^^-(i?Mt 
96"C. 45f^ra0ii^^ : 50*0. 60S>lffl®T-- 'j >r ; STOU WfBlOf^g 
tt/co PCR^fiR^^^ Z% rifu-T.VJlxmWiL. 150bp (Cti^f DNA7 7 

U IfMSLfc^s pUC119©SiDaISU&0f*'(l-9-:/^/ o-->rU ii*^6<J 

cDNA7>r:/7U-©f^fi£ 

^RNA^rT->'-t;Af^:t:/T^-hfe, SCi^'eni:i^< 5. 7 M CsCI^?g?ff> 
(r4o»t§ii.C^(Cj:0-7 h UK(6BI$) 7:?^«^>liSL/c(Sa^lbrook. J.. Molecular 
Cloning: a Laboratory Mannual. 2nd ed. Cold Spring Harbor Laboratory. 
Cold Spring Harbor. N. Y. 1989)o Poly(A) 'j y f^RNA Hit 'J ^7- y ^;^-dT30 

(Sjiig) TfSfiu :*-'j=J'-dT zry-f'7-myyf2.yy^^-izm?n 

(xVyi^i^-y^) cDNA -^fiR+y h (7 y/l/Vv/y^t) ^ffllNfccDNA^ 

CDNA7 -< y 5 -©X fj > r . 

t^^^^ntzmky^Zfy')- (lxlO» ^y-0^ ^-9 h 'JK PCR75 > 
h-C;^i^'J-->rtfco 7'7-^*^tfc7-f;l/^-^, 5XSSC . 0.251; SDS, 
5 y^9y^^)\yYm^m} 10 /fg/ml^tSk-y-irfi^A «fT' "P-ffilttt^^^l/ffc 
DNA 7'^-:/t65•CT'12I^F^(r^5/c^9^^^':/';y'f';C$-fr/co -e©^. 2xSSC . 
O.lj; SDS+T'65r. 20^T'-IlIgfe^L/Co msi^n/^7 7--:;^o-»!,N^>7'7 
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Bluescript:/^^^ VtbXW^^^^^f^o y^Tsi Kof^fi!cli-9-A:r;u.y 
ib (Sambrook. J. et al.. Molecular Cloning: a Laboratory Manual)liJ:-9T 

DNA WM^^ 

±E©^ — h ®DNA WM^. TT-DNA'K 'J ^ 7 — tfOHSJ t tT-:^^DNA 
^ffll^Si^r:i-4^i^^<|tit&(Sanger, F. et al.. Proc. Natl, Acad. Sci. USA. 
74. 5463-5467. 1977){li: 0*^t/c„ t/->ryi/yrKmRXJ^1imim\tt- 
h'J-KDNA i/'-^ry'yy'r^v (^T^Uv-^Ttt) * 

fflt^Ttfo/Co -*iiDNA {i> ^;i/^N'-7 7->^R408 (X h^r^i^-Vtfc) T'S 
^«$ii:/w^(I±lg®XL-Blue (X h 7 rJ' i^- 75^t)IISt/co @2^J-r- 
j'li PC/Gene (x^f i^>i/XxAri^>' oi;-tfc) ^ffll>/iD> 

ACEB-201 © EcoRI cDNA ■<y-^-YbO^^^-f^)^^'^-iyBy^ 
m\ EcoRI&a^ BamHIT'^BrL/c DNATIim-©^<> h\ Hindlll SO' Sad 

xmn mx\t 2^0 w» ^n^o c: ©^iftnjv N>r >j -tf- a >^ < 
^~>{cj:n{i, ^'D-->r$n/c cdna ij^^-^\^-ikB=f-xth^z.tm 

-f:/'jy'f-b*-i^3>^fi'o/co 6. 8, *>J:mOBfi$©-7 h UKfi^RNA^- 
^^WUctc;?., 3.0 ^XZf 2.2 Kb ©2a©RNA*<^ai$tl/io 3.0 Kb|E2f 
IEII4©^jl!IBH:tel^T#«w3gaUTl>/Co fil^^-'l/®2.2 Kbg 

h'j©)iS. ™^ m &c;ft^;i^b^#/clOxig ©;t?'JA'J7 5^RNA 

SibTfllU^^t/© 3.0^*ckc;4.0 Kb©e 

¥3&<^^jr^a}$ti/c*<. ffe©fflM*^^>{i^it^if«fea}$nn£*^o/co *sisi© 
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-9 h 'JK*^^)ISi5!L/•c 7.5//g oyy ADNA ^$iJKS^^EcoRI . BamHI . 
Hindlll SO^Sacir-tJierU 0.6!K T^D-;^>f;i/±T'9-^'X^®<kL/co mm 
^ij©^. -y'-'l/^ 0.5 N NaOH S?>' 1.5 M NaCl fl'T^^ (30M) 
0.5 M Tris-HCKpH7.5) SO* 1.5 M NaCl ^'Tt^ftU (30^F5) > DNA ^^n^ 

:;^i:*> 503{s^;l/ATi h% 5 xSSC, 5xx>^N;UKigJS[, 0.5!i; SDSSO^lOjug/ml 

7't/N'r7''jy'rX^-li:fco ro-T'tUTIi. v;i/5^7*7'rA7<'J>r'>:;^ 

(Tvi/i-Att) "C7^;t'tfcACBB201-C$>S 0.6kb EcoRI cDNA >r 
h^fflt^/co 7>f;l/:^-^2 xSSC SC/0. 151! SDS'f'TeSU lO^T-Hiife^U 
XSSC :Rc;o.1X SDStfT65'C> 30^T-liIgfej^t/c'^. -70 'CXfa- 
am. :3^^';/i7XAR 7 ^ ;l'A(lE^^-t*-/Co 

±B(Dti6omm^nfz:^^B^<DiyTmm^mm p-bi ©T^ytgiEjJiii, 

(i) se*^o-^>r$n/ci/T;i/»iE^sif^«^Tii'i5igseT*o> -en^ 
MHz ^TOSi«M4'MgiJ> i^^ttoi^rf-^i/T^*- Ky>r>, se^ 

^S^tt<£-Wr§;^xA^lgQ, SO' COOH-*«B©:^§/j:?StihV'i'>^lrtTt^ 
So *^i«®i^T;Hlfe^if^ P-Bl li. (ifditf'H 

J 

M«) ^w-r-5^)©-e«>5o 

(ii) :*:3gH«©->T;HSfg^P^ P-Bl (i. PBSm^(233-258^») ^^LTl^-S 
o »W^SS8*^2l^^*^©Sa©7 ^ yiflB^Jli, 7*0 r;U:5'$>i^ 
^ -t'; >SO'^^:^•^>^^7!r!^^^®^ (PESTtWn-S: Rogers. S. et al.. 
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Science, 234, 364-368, 1986) ^ I m&i±tt^Z tf}^^<otir\,^^o Ztl>o(D 
(iii) 8T^yi^(SSSXVSTC)*^e»fi!^SM«*^2*Hff, 247-254 i^S^^O' 330-337 

<5 (Paulson, J.C. and CoUey, K.J., J. Biol. Chem.. 264. pp. 17615-17618. 

1989) o j—^fy • -^pyT-^ >roigm(w<kn{f, s/Tfim^^mm p-bi ® 

fei^75^'^)3a©Mnj:5"9•'rXOmRNA (4.0. 3.0 SO' 2.2 kb);&-<^¥$n6 C i: 
It. -ene^A^Gal /81. 4ClcNAc-a2, 6->T;l'i5g^S^^(Gal yS4GlcNAc-a6STRL) 
RO^Gal & 1. 3(4)GlcNAcg2. 3->T;l^afe^aF^ (Galy83(4)GlcNAc- a3STRL) 
(Weinstein. J. et al.. J. Biol. Chem.. 262. 17735-17743. 1987: RCFWen. 
D.X. et al.. J. Biol. Chem.. 267, 21011-21019. im){Z.m^^tltz^of£. 

(B) pT^tij^M©S6 SB-690 ©Sit 
^:||B«©GaINAca2.6-->T;t/mfe^^^ P-Bl OGalNAca2, 6-i/T«^^S 

^^m^moM& SB-690 ^SbtU/Co 

::n*Tii^o-->r$n/: -^t ^njig^sf^ii, fife© r y .3 - h V > 

MstmmWi.. W Zm-^moX^-^if^^Y :^^yi^t^o *:flTOGalNAc. 
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*W hSCFK-;;-'; hJl (Kyte. J. and Doolittle. R.F.. J. Mol. Biol.. 157. 
105-132. 1982)©:^^«oTai?$n/cSE^J*><ifPS!!L^c (^2 0) o C©^ 
*l|BjoGalNAca2.6-i/T;t/i?e^^^ P-Bl O^TkttSli HV'T >liT ^ 

±E®t*)!3, GalNAca2.6-'>y;^ilfe^i^^O®|^7m^>i^:^;^T>;^7- 
>liT ^ >'g!^Sl7*>b37MiiLTV^'5o ISSi: LT pSB-BGL^^tr-<> f 
hD®SllR/fe¥^-eiiSS(33 kDa)*^'^fi^$n6(rt*^7i^*5<i-r. pcDSB-BGL 

19. SttKy^^li 233-566®Siai«l^$n/c (^5 3^ „ cn{i^n-^> 

^6SrD:riJ >i/r'f;t/^7'5"KiE^JC>f >7lx-Ail|>'^$-&fc(Jobling, S.A. 
and Gehrke. L. . NatureCLond. ). 325. 622-625, 1987)o (i(T(w|li^©i^^^^ 

K^^-zfyTsl K pUGS pBluescript SK(+) -^=7 7.1 K© PstI-Xhol7 
5/;<>b^ 117 bp ©-^fiKDNA 77 > hT'ISgi-r'5 i tCJ; *5«L;^Co 
C©7 7i'V>hli. 5 ' ^^(I-&fiSPstIgl5fe^^o43 bp ©T;l/7 t;L'7 
-tf-f ^'t7^;l/X(Jobling. S.A. and Gehrke. L. NatureCLond.) 325. 622-625. 
1987) © 5' - *al?(unt^anslated)'J-y-ie5>J^^^•e*>(3. Z(mmz\t 
3 '^{ZY! bp ©-^^EcoRI . Bglll iS^CWOioI i^o-:i>rS|Jf4^^o'7't7 
X^feSii^aT-'J^ Mfig[i/r-^;U^7"^KK^(57 bp)(Boersch-Supan. M.E. et 
al.. J. Exp. Med. 161, 1272-1292, 1985) 7!)-«i^l>TI,^§o C©77ry>h© 
^^Vt'f- YW.mt 5 ' -CTGCAGGGTTmATTmAATmCTTTCAAATACnCCACCATCAAA 
nCAGClt;GGTCATGncnCCTCATGGCAGTCCTTACACGGGTCAAnCAGAATTCCAGATCTCGAG-3' 

*l|Bj©GalNAca2. 6-2/T;l/ife|E^i^tg«>3~ K-r53ie^T«>6 ACBB-3043 
^ EcoRVTSPOTirU 1.8 kb©77/y>h^ pBluescript SK(+)©EcoRV SB 
tt<l-9-7'i'D-:i.>irLT. pCEB-1800 ^^MLfZo C©^o->{iACEB-3043 
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©0. 8 kbO 3 ' - lfaf?^«$-X< feOT^So 

G&mcaZ. Q-UTJmnnmn P-B1 ©SttK^^v^- 5'- 
r^O^^U^iZ^mcoRl SUii^^o 5 ' -AGGGCTGCTCAATTCACTGAGCCACAG-3 ' 

(7^^3^f•K 679-708) . fciio^ 3 ' j.-^<-i^-;i/ mZ'y-^y'>>rfy>( 

$^>(Z||MtL/TpCEB-1800 ^fflt^/cPCR CJioT^i^UAio C©PCR M 
illj^EcoRI SC/XhoI-eWLfc'^. ±E^^^-:/7X^ KpUGS® EcoRI/XhoI 
»{I^'^^-&T:/^7.$ KpSB-690 ^?|7to Z(DyyXl KiKi, ACEB-3034 
iife^09 ^GalNAca2. 6->Tyl/SftS^®?^ P-Bl omtk - K-r-S 

pcDSRaMa^^:J'-© PstI/XhoISPf4't'(Cjf ALT pcDSB-690^# 

<SeT*-5SB-BGL*ieiTCDi:*)*)Si£b/Co pCEB-1800 SO'pUGS^BgHI T^J 
»rU DNA'l^'jy^— tf©^l/>";^(Klenow)77ry >h*fflt^r^ 
*gb/co DNA*''J y5-Hf0i'U>">7 7ry (94'C> 20^ 

m) '4k. Ztlib(Dzr'77.i K«oI-eTOb/wo pCEB-1800 3!)>b© 1.0 kb 77 
iry > h ^y^bftSU I/. pUGS©¥?t*SB^^oBgl I imom^^iZ-^zf^ o 
>i^LT:/7;^i KpSB-BGL <&^fco pSB-BGL 7!>^t>© PstI/Xhol7 5 i^;* > 
pcDSRaOHS'^^i^-© PstI/XhoIS|Jfi»f'Wy^^a-j:.>rtT pcDSB-BCL 

±EOM&©lgm{ie^T©J:9(rfto/co COS-7 «Bll&(r DEAE-x+X h 7 >j£ 
(McCutchan. J.H. and Pagano. J.S. J. Natl. Cancer Inst. 41, pp. 351-357. 
1968) im^X 5/zg O^TvTsl KDNA hv>::^7xi'i/9 >L/:o 48lt 
B©h7:/>^7x^'S/.3>0^. ^ifi^miRU -t:/ h U a>307-f ^1/^- (T 
$3>tt) ^ffll^T»^T»/-lr>rfflC10eir@$SL/io WliS^^^l'ffltr, COSiftB 
^ (60-nnD ^#M) ^ Met- 7'J-O^Sfe (^J^-'l/'^y 3©5:a>r-r;l'^«fe&0* 
2«t; >/8&'a«)(GIBC0)T'Sfe^L/c^. 1^ b^flfeT 1 ^K-f >+a^- h t/co 
1.5 ml © Met- 7'J-©^ilfe^' 10 MBq/MOx^:^7'l/X"S yor-f 
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/N*;l/X7^-'bL/co cnb©»^^®'^ Met- 7'J-£D^ifem^U xi7;^ 

-5 50 niM:^:3>?;U^f-h'J'i7A^<7 7T- (pH 6.0) . 50juM CMP-['*C-]NeuAc 
(0.9 Bq/p(D0l) , 1 mg/ml 'i^i>Jlil?tT;l':r^ 2 mg/ml Ti^-bT'iJ'^SSSO' 

>+i^-M^rai^7I^C, Tyb-(m^^ ifi\ ^i^'My;i/60HPTLCyi/- 
h (/)19^. V^y) iZO^fzo C®7*U- h^xjj'y-;!/ : f'ji?>:n-7' 
^y-;l/ : tK : 1^^ (100:10:10:30:3) T'SlflU KlttBStt^ BAS2000 yi^ 

•>T;Kfc]gig!)©|^^liJ&(T©<J: -5 Ctf o fco T i/T n-BSM^ pcDSB-690 mm 
lia^flfet"CCMP-[ ' ♦C]NeuAcTS'>T;l/fb LTiiTC B -l^^t U 7 7 
K^SitL/^o i8-|^*ll:^7--'l'7>©:5rS(Carlson, D.M.. J. Biol. Chem.. 
243. 616-626. 1968) irSeoTffo/Co T->Tn-BSM (# lOOjUg)^. >r> + i 
'<-i/3>I^S;&^l2I^KT&-5Ct^lt^> ±Ei:(^b*f1=TT' pcDSB-690 COS 
ilBBa^Jfe1'TCMP-['*C-]NeuAc -Ci/T^KbU/co StC^ 0.5 M HCIff' ^ 'J 

500 At 1 «-llDX.Tf?±U 10.000 xg T5 ^Hil'^t/Co 

< U 7 h l; 'J > rJ' > r Xx >i?^?llT— m^fe^ ts ^ b (I y y -;1.T'-I1I 
mUzVk. 0.5 iDl©0.05M NaOH2SlC>' IM NaBH* UmmzmmL. 45°CT30l^ra 

- ^yjif'^^-i/By^moifkimz. ^(Qm^^wmx pH 6 (itfftu 

T-r-y i'X G-15 (0.5 X 5 cm) ±.<D¥ )im.i^\zX',X^Uzo JJflttl 

^tt©*)'S^®ii'enJ!i(±i«s-it-r{:m'a)i^^ffl©if® ^ a v h 7 >f -jif^ 



W09Sfl8217 



PCT/JP94/02182 



Ltzo m^£^2mm(Dmm^m^m^\ BSM7i^b® NeuAca2.6GalNAc-;j-- 

iin^Oitmi l:0.9:0.6T*^/Co i/TMtGalNAc-SerNAc ^-Hj^C-S 2aScD 
SM§Sl^i::*>'t>T NeuAca2. BGalNAc-SerNAct^^Sl^-liSZ ttrJit). 

SB-690 r'J3:rDr>f >»f»© SerXli Th^Si6l:l^je^UT^^ 

5 GalNAc \z NeuAca2.6 ^^^mm-^Z.,ti3^7r-^nfzo 

pcDSB-690 X'Yy y^-y s. ^ h $n/cilBBa^^«L/c^%(i|i->T;Heg^^ 
^Si4*>'^aj$nv pcDSB-69O{rJ:t)l6a$n'5*:||B^0Se SB-690 i}<i/T)l 

cDSB-BGLT h7>;^7x^h$ n/ciSBia^^ll ^ li i>T 

SB-690 pcDSB-690T h7>X7x::7i/3>$ 

t 7 X >r >liT i/T n 7 X >.}: 0 *>«n/iS§i4:T*'5 C t;5r«^$ n 
yiCBaubichon-Cortay. H. et al.. Carbohydr. Res., 149. 209-223. 1986; *J 
Brockhausen. I. et al.. Biochemistry. 29, 10206-10212. 1990) o ftfe© 
tr^inzfuT-^y. t^}^-^^ty^ YRt^r 'J =» 'J f y Kli GalNAc-SerNAc^ 

^m^a-r^) KiS^^iilJTr 'J ^T'PX'f y^(D SerXli MSJiE 
gE^'^LT^^-5 GalNAc t^^SStTl^So 



2 3 



W09S/18217 



PCr/JP9«02182 



m 1 ^mwm& sb-69o o^^i^f^mn 



^ ^ W pmoles/hr/lO ulI 



7s.y^y (fetuin) 142 

Ti/Tayj.y-(y (asialo-fetuin) 96 

al mS6 6 

Ti/ra- al mm^Q 4 

^'^Tmi^i-y 15 

IPAa-Y K 7 

Ti/TD- gjJA^^f K 0 

Gal /Sl.SGlcNAc i31,3Gali51,4GIc 0 

Gal /81.4ClcNAc 0 

Gal jSl.SGalNAc 0 

GalNACi81.4Gal 0 

Gal iSl,4Glc 0 

' 0 

ifycr'}ti^¥ Qdlsi 0 

GalNAc-SerNAc 4 

^>i?;i/-GalNAc 2 



"0" it 1 pmole/hr/lO/zl ^fib^SST^-SZ t^^fo 

m^i7u-^>y:^titzi/Tjmw^mm\i Gai-g5^(rstuT©*T^t:/ 

P-Blfcci:O'$li|BflcD^eSB-690IS. GalNAc- gi5^CStLTT^-trr:5'-#^14^ 

*ISBJ©GalNAca2.6-i/T;l/KIE^p^ P-Bl *J J: W5i6SBOS& SB- 
690 /><v a2,^-m^^^t^ CMP.-NeuAc€•^ /'Jn^or^r^cD Thr/SerJr 0- 
ife-^LTl^-S GalNAc-g|«±{rfe^^-B:$ CalNAc a:2. 6->T;UijelE^SgfgS14 

6Zt ^TT^t ©T'$) -So 
(i) COSiSBfia^O pcDSB-690CD|6ailJ:l9Thr/Ser GalNAc 
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(ii) t7>T»T:/TD-A^>Sc;GalNAc-SerNAc ^titzi/T MtM 
mtal, 6 ig'^^3il;TGalNAcgB^{Cie-& tTl^Si/T;l.gf^Wr'SC i:*^^^ 

2a^0M. ■r''<i:t>^'t/->TIBIlS!SSCK|f|g (US) so GalNAc-a6ST 
$tlT*)0. '5-n^)liM4*<5T^-fe:/:J'-4^^tt^^'3(Bergh. M.E. et al.. J. 
Biol. Chem.. 258. 7430-7436, 1983)o B(J#©®F^(iGalNACs CaliSl. 3GalNAc 
Iktf' NeuAc a2. 3Gal $ 1. 3GalNAc jrS* tTl2:ieiB®#llt4<&^o;&-<, / ij 
3 7'a x-r >CD NeuAc a2. SGal i8 1. SGalNAc SP^IcSt LT©*#lli4«-^Oo * 
fgffBOGalNAcaZe-i/Tyl'i^^^P^ P-Bl teckC/^^lsl&HJOSfi SB-690 ©T^' 

7i/ruu^y<QT^M-:r^-U^omiir^iit NeuAca2.6GalNAc-Ser/Thr if' 

*a:«:0Jt^> -rnc^^-S. GalNAc-Ser/Thr, GlcNAc/81.3GalNAc-Ser/Thr *).kCF 
Gal/81.3GalNAc-Ser/Thr ^i^-en-en 6551;. 25X RV^ 55K ir^/c5C i:(Tsuji. 
T. and Osawa. T.. Carbohydr. Res.. 151. pp. 391-402. 1986) ^^^,t6t. 

^mmoG&imaze-yTm^^m^ p-bi is^a:^^mo:>m& SB-m li, 

SJiT<DT^-b:r^-@tim&^'nt^i>OV^^ : Gal/81.3GalNAc-Ser/Thr > 
GlcNAc/81,3GalNAc-Ser/Thr > GalNAc-Ser/Thr c St^t'^T©^5[j^t6 

fmt^^TJi^f} 'j mmiz ^ ^ xmM 7 x >r >©:^;&<t i/r n 7 x 7 

^'>ckl9*)}?* ti^ (SI) tv>9^ll(i> t^i^ffE (Bergh. M.E. et al.. J. 
Biol. Chem.. 258. 7430-7436. 1983). isJ^H^yyhB (Baubichon-Cortay. H. 
etal.. Carbohydr. Res.. 149. pp.209-223, 1986) ©GalNAca2. 6-i/T;l/g!fe 
^i^^^wO^^Ti[^$nTl^«J:•5C. NeuAca2.3Gal/S1.3GalNAc-Ser/Thr 
Gal)81.3GalNAc-Ser/Thr J:i:)mtU^mWX'h^Zt^mLXl^^o 

GalNAc-SerNAc © i/TJimiT i/T d Af - >±©StE&-r -S^S© i/T ;Kbck (9 
feli^;!)^^Iii^> (^1) o :/D.;; ^'/N't;-b'>b(rj;n{4* (Brockhausen et al.. 
Biochemistry. 29. 10206-10212. 1990). «iS5 T Wife©^$35<W^n£i/>-t 
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3'-**«tt{wto«gT*6o *3l"JOGalNAca2.6-i/T;Hll£^ift P-Bl 

fci;o':$:^Bjoga sB-690 ^zrtv^^iznm(Dmmm^tt^^<Dt 

,S.t)tl'5 1) o 

7^ h-X/81.4-N-T-bf-;U:V7^ CMP-NeuAc> ^^'h-N-rh^t- 

X. Oi^yU-GalNAc . N-T-tf-;l'^"i' SO'h7>r h >CF-54 lii/^ 

va: (-b>h USA)*^bA¥U/co CMP-['*C]NeuAc(llGBq/iiimole) liT 

(GalNAc-SerNAc) 14^ K^-RO'-^a ^ 7 h (Grundler G., and Schmidt 
R.R.. Liebigs Ann. Chem., 1984. 1826-1847, 1984)®:^fe{rcJ:oT-^Bfct/-Co 
NeuAca2.6-GalNAc-SerNAc (4 NeuAca2. 6GalNAc-Ser(y ^ htt) f'J 
*'t'T'Slf7Kft®!rT-lr5^;U{kll<i: -oTSiib/wo NeuAca2. 6CaINAc-t-«a^ 
GlcNACi81.3 [NeuAca2.6]GalNAc-:t-;H4ifcfcJ;a^:^iR(Tsuji. T. and Osawa 
T.. Carbohydr. Res.. 151. 391-402. 1986)CD:^^{lJ;oT':7->T^8|Af->7i> 
bSitU 270MHz 'H SO' "C NMRIick «9l^^Lfc(Savage. A.V. et al.. Eur. 
J. Biochem., 192. pp. 427-432. 1990; Savage. A.V. et al.. Eur. J. 

Biochem., 193. 837-843. 1990) o •^fi!c:r7>f v-liTT'^-T K • ^<^':t->Xx 
A394DNA->>-t-tf->i'1f-T-&B!tL/co MKeFs^SmaU EcoRU BamHU Hindlll . 
Sad. XhoU Bglll RC^?stII4S}SS*^^>A^ L/co 
(C) GaINAca2, Q-i/TJm^^mm P-B3 (Digig 

caiNAc az.s-yTfmnwmm<DmhCfv-y^^^tztbiz^ 2m<DK^mt 

l/:*-^ K (SM07&OT-205) (l<):SPCR ^UMi: tT-9 h 'JEcDNA 

4GlcNAc a2.6-->T;t/®fS^Sf^ (Kurosawa. N.. et al., Eur. J. Biochem.. 
219. 375-381, 1994) . Rm&\mca2.Q->T JimU^mm P-Bl ^zj-Vti 
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pcR m^omz. ^Sr^r i jmmn^^- k-t §pcr ^tit utpcrbs 

tzo pCRB3 ©v/T'J;Utf^-7t±E©#->TyHfee^^^O'>T'J;U*^-7 

D->(iol^TXi7 •;-j::>i7't/ctC6, >r>-9-- h1?->rX7!)^ 2.05 kbT&S 
jKi^T ^ y 5? n - > A CEB3-T207!l^# ^)n/Co 

C OcDNA ^'o-vo^^^urt^ KK^IIi, 45. 8 KDaO^^-l^^o 404T ^ y 
Sl«:3- K-r -5 1212bp®:t-'?^> 'J -r-{ U-L.^t^Vl^fZo C©t- 
:^>'J-T-f >r7^-Ali^ ji^©fflJfiiTOSS?!l (Kozak. M.. Nature. 308, 
241-246. 1984)^^o?^l/:ff-Kl{4©y^:i--V3 KVTftfe^ t). i7 
f-Kl213tt® TGAf$±3 K>"ei^7tTl^<5o 384 bp© ^'^MmmnR 

0= 451 bp 0 z' mm^mmxi^^^ mmm 5'dna laa^jii^ sib 

©•J -r>r vr7 U-A©^T{Cf?xh3 K>*•t^•r^>5o A CEB3-T20© 7 U 

±E©GalNAca2. 6-'>T;U^^^^^P-B3 (GalNAca2. 6->T;H^^^S^tP- 
Bl^ST6GalNAcAtifi<^'^. »3l«rST6GalNAcBi:if i<C t fe$>5) li, E^E* 

^rtTt^So GalNAca2.6-i/T;mfe^»3^P-B3©-?>Cia3?iJ«- DNASCKSer- 

CalNAca2.6-i/T;Ug?lE^ip^ P-B3 ©«f'«(l*S-:&®^« (-/yj^t/t 
^-7 L) li45T$ y®3{l^t>^^) 64-2451; ©E3^-i!i:S^^-ro fS^. COOH^S 
^^iZh^^o—oCOmL ii/7f)Jl^t-y S, 333-355 it 78-43SK © 

it. -enW> -^h'J© Gali8L4GlcNAc a2. 6-i/T;i/^fe^g^ (Kurosawa. 
N.. et al.. Eur. J. Biochea. 219. 375-381. 1994) {ZttbX \Q/L -9 h 'J 
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© Gal^l.SGalNAc aZZ-i/TJim^WMf^ (Kurosawa. N. et al.. Biochem. 
Biophys Acta.. Hff^f) izMlX 13%, ^^0'^7 h 'j ®ST6CaINAcA(22)lcS* L 

PGR liGal^4GlcNAc-a6STRL(Weinstein, J. et al.. J. Biol. Chem., 262, 
17735-17743. 1987), Gal_ie4GlcNAc-a6STHP(Grundinann. U. et al.. Nucleic 
Acids Res.. 18. 667. 1990), RO^Gal/83GalNAc-a3STPS (Gillespie. W. et 

al.. J. Biol. Chem.. 267. 21004-21010. m2)^m^mmz^^tmm:r 

5-<v-[5' ST107 :TGGGCCTTGGII(A/C)AGGTCTGCTGTTGSCf 3 ' 7*7 

^v- ST205 :AGGCGAATGGTAGTrrTTG(A/T)GCCCACATC]^fflC^TfT-p/>:o cDNA^ff 
^fzidiZ, 3 Bi&®-'7 h •JK;!)^bCD poly(A) 'J yf-RNA (2iig)^. t 'J 3'-dT 
yy-f-r- (^T-'UvS^Ttt); dATP, dCTP, dGTP> Rmm^^n-^ti 1 irii; 
1tmz2 Wtil ©RNaselfi^^Rl C/o/m) 50jul ©10 mM Tris-HCl 

(pH8.3), 50 m KCK 1.5 bM MgCh, ^^m.OOlX-ify^yt^, O'CT' 10 ^fSl 
-r^+a^-hU/i^, 100 /fU 0*d::i- .;^X=ert'^'f 
(BRL) ^Snx-T^ t>{I42'CT60^K>r h t/Co 

±E5M^94'C'r 3 ^m^. L/c^. 0. 2 At g © poly(A) 'J «y f-RNA <a>lll 
i^LfccDNA^-, 50/zltf»{ri0 mM Tris-HCl(pH8.3). 50 idM KCK 1.25 mil MgCh^ 
O.OOlX-t'^f^^, dATP, dCTP. dGTP. Rmm^itl'^tl 200 uU . Taq DNA t' 
tf C/ny^tt) * 2U s 40 pmole ©# PGR :r^>rv-^#tr 

S'&?eE^(;:ib-{^^ ?cmm^zM\''tzo 35-9- ^-^^^u© pcRJiii@^m\ ^-if-r 
li. 96°c. 458>p^®fi^tt ; 5o°a 6og'rBi©T^- «j >r ; sc;72'c. eoe^rai© 

#gtL/co PCR^fiR'Sl^ 2% T#D-;^y';PT'SgBU 150bp JCffi^f-S DNA 
7y!r)tyh^¥Jli})iombtz(^7Jiy9X'^yh, +Ty>|t)o C© 
7 > h«-3F?t5|5fflYkLr+-^— fiaSL/c^. pUC119©SiDaIg5fe©ff'{ri^ 

zOWky-(yy ';-©f^fiR 
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MM ^crT^i^^^i<^ti/T^- vm-. &a^-en{;:^< 5.7 M CsCi 
^izJisi^^M't^iZj^i), -7h'Jlll7!i><ilSSt/c (Sambrook, J.. Molecular 
Cloning: a Laboratory Mannual, 2nd edition) o poly(A)«J yf-RNA ^t^)zf 
Ty^7.-mo (^mm -rflfiU :^'J3'-dT fy^f^-Rt^yyifl.'/y-f 
V-irAZAPII (Xh7^i^->1±) SO* CDNA ^^^^y h (7 7)1-7^/7^ 

CDNA7 >r y 5 -cd;^ ^"J > r 

i^U^tltzmhy-(zry^)- (1 X10« h 'jK PCR7 7i^y 

>hT;^^'J-->5''L/co 77-i'€:^tfc7^;l/^-*5xSSC> 0.251; SDSs 

DNA 7'^-y^:65'CTm^tCt>/wO^^^:/'Jy^'X$■^i!:/io -^rCD^^ 2xSSC. 

o.ix SDstt»"x?65'c. mr=.mmil^lfzo mlll$n/c7T-v?^D->7!l^b::/7 

uescript:/7X5 Kt LTSgl^OSlo^Co ^7^^ KOf^^liU"/.:/;!.-^ ^, 
(Sambrook, J. et al., Molecular Cloning: a Laboratory Manual. 2nd 

DNA mnm 

±E©-r V9— h®DNA ie?ij{i. TT-DNAjJ^'J y 5-if©IISt LT-*gDNA 
^•ffll^^yr:t+'>j^f?±a(Sanger. F. et al.. Proc. Natl. Acad. Sci. USA, 
74. 5463-5467. 1977)JCj:*)»iSLfco iy-'ryi/yiTELlt^Rzfm^miiit- 
h'j-KDNA hSODNA i/-■'^r>1^- (7 r-'l'Vi/Ttt) ^ 

fflV^T?T^/wo -^:^DNA li. •^;l//N*-7 7-i^R408 (X h ^^J' i^-^it) 
M^$-ti:/c^<l:*:lgSXL-Blue (X h^^i^-^ti:) *^biSSL/co E^fllx- 
^li PC/Gene (f->f i^^i/XrAri^y oi^-ti) ^ffll>fc3>ea-;^--C«> 

n-ofco -7hyyVADNA irS^-r^cDNAf h pCRB3©^N>r7''; jJ'-f -If- 
i/3>T'(i^ EcoRI (Cj;5W*^t>li^— ©^<> K*<, i/c Ba^llHICJ:$W;{)^ 
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f)li-*©/N'> mn^ntzo c©TOnj:^N>f 7''J ^^■e-->3yy<^-y{zj: 
>^<^TT pCRB37o -yaffil ^fcv -i; X&O'i^-^l/Tii^bOy y ADNA 

t fz. GaiNAc a2, 6- i/Tmm^mm?-BimB^<omh-*)--( xRa^i^^j - 

if >7*D.), h^^(cJ:f}S!l^U;^Co 3. 6> 8> 1OSO'12BII0KA^^>ORNA ^ 
tff<r«l:Os 4.5 kbSCf 2.2 kb ©2a©RNA O^Wm^t^^zfi-ytzo 4.5 kb® 

iDRNAiipi5iEb/c^ToiE;^T- i>c*ji^TSt<ciia$n/c7&^. mm.^z.\m 

^^tlXl^ti^^-yfz^ 2.2 kb© mRNA liM©KXx--:?(::fei,^TIi$l5 fgS 

2.2kbtV>-9 h7>;^i^'J:/h©-9--<X{i. #t.nA:cDNA^o->(ACEB3-T20) 
;5^7^t/U>r:^(ci£i>fc©T*-3/cCt^^-rt>©T$>/5o y-1f>:/Dy 
tIffflJwIi, -7 h 'jK/z^b® poly(A)'J yf-RNA 5 u% h Uifilll^N^,© 

^RNA 10;ug ^t^AATATt y-Tifv-xfJl^X"^^ X^mitbfzhO^ 

S (Paulson. J.C. and Col ley. X J.. J. Biol. Chea. 264. pp. 17615-17618. 

1989) o ±Ey— tf>- :?'D-y-r-f >/©igm{c<tnif. i/rm^mmP-BS 

© mRNA om^y<^->f}<l^<fr^Zti)^^^tr^X$>^o M^^ftUnc 4.5Kb© 
inRNA©iEfil?^<f^it(iDJbj5^T'{ini:t^;&-<. 'yT JimW^mm P-B3 ©igfKf-*>b2 
«©^n£51f-<X©iiiRNA*<^¥$nSC -enb;&<Gal/gl. 4GlcNAc-a2.6- 
i^TJim^^mm (Gal^4GlcNAc-a6STRL)fc J:c;Gay l. 3C4)GlcNAca2. S-i/T 
mU^mm (Gali83(4)GlcNAc- aSSTRDCWeinstein. J. et al.. J. Biol. 
Chein.. 262. 17735-17743. 1987; *>ckOf Wen. D.X. et al.. J. Biol. Chem., 
267. 21011-21019. 1992) izmm^tltzj:of£. M^t^^^yy ^ i/> ^ ^^X 
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'yTmw^mm p-bs ©^:g«"=i-Kt2> 1.3 kb dna vv^r^-yv^. ^ 

m- 'J ^'^ ^ Ky^-f^- (5" - ACGGCG CTCGAG CCAACCCGGAGAGCAGCG-3' S 
5' -CGTTGC CTCGAGA GTCCTTGCAGTG6GACT-3' iT^SSUIi-^fiK Xhol TO^^f ) 

pcDSRaOXholSUttl-JfAU (Takebe. Y., Mol. Cell. Biol.. 8, pp. 466-472, 
1988) = K pcDB3ST^»/Co CO^^X^ V^y^-VOWM^ 

t'^) /y- -tf SiiRlSOi ^ - CD oltBttTi-^'^j: l ^ - t ^IfSlt U /-Co 

JLE©iffl8lX.y7::^i K pcDBSST 5/zg *ffll>TC0S-7 iaH!&«^'^cDEAE- x+X 
h7:/SC<J;t) h^V'Xy*^ M-fc (McCutchan. J.H. and Pagano, J.S,. J. 
Natl, Cancer Inst., 41. 351-357. 1968)o 

h 7 >X7 X h048l^iim{c^Smax-lO')«-lH|iRL, 'J >i!S®:tm7K 
•Cgfe^t/co -eo'^ 20niM MnCh SO' 25 niM MES. pH 6.0^#tv^«y 7 7-2 ml 

izm^^nmf^btto fammmm'^ 30,000 xg t^o^KjI'C.^l. n<^ntc^im 

'^U y 0.5 ml © ISK h7-f h > X-100^ 50 mM NaCl> 5 nM MnCU, 25 mM 
MES. pH 6.0 IznmMhtz^. V~^^-^-^C*^^t/Co SO.OOOXg T30^laJS-C^ 

l^SEEffitLTO.l M:«7 3>^;Ui!-fh U'i'A^<y7 7-(pH 6.0), 10 mM MgCh , 

0.5 SK hy>(h> Zm. 12/zM CMP-['*C]NeuAc (1.5 kBq), 1 mg/ml 

sac; Ul COS tmy^-^-h (*&§SlO/zl)*fflt>TTryt'f*(fofco S 

i5^«^37"C"c 1 mm h t/i^osieS'&^s^-, r y ^yox-r 

^^{^{CFBl.^fc^'&li SDS-PAGE {if^U t ^) ^'■*)- y y -( KSCKr'J b'K 
^^^«i:{cfflv^y■cS'&lix:?y-;^/l-:r:5'y-;^/h•'j i>>/w/7K (loo: 

10:10:3:30) ^S«E^»wfflt^-5 HPTLCri/-h (-^f^Ui'tt, y-Ai/a:?"y 
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;i/7>®i8-|^*^(Carlson. D.M.. J. Biol. Chenu, 243. pp. 616-626. 1968) 
Ci:*}, WJT)litr^}^Zfa7-^yii^l^>WkUzo pcDBSST XYyyT.yx!; 
h$nfcC0S-7mv>r-tr-htf»TT^TD BSM^±Et[^^#TT- CMP-['*C] 
NeuAc ^m^'Xi/TMtUzo ^ yh^c,^mUzmi^m,y^)l^titzt 

fzt >; ytiy-( v^mmt triv^fco t t/r o Bsiiiso^T i^r o 7 x -y ^ 

'en'enGalNAca2.6-i/7;l/ieK^P^ P-Bl SO*Gal;SL3GalNAca2. 3- 
i^T^t-ifS^S^MLee. Y.-C. et al., Eur. J. Biochem., 216. pp. 377-385. 
I993);-e['*C]-i/T;KkU t*):f^y:fjy^ m&-B^{Z^t)mi&Uzo 4 
^t/i:['«C]NeuAcaZ6GalNAc-t-;k Cali81.3(['*C]NeuAca2.6)GalNAc- :t 

S0*,('*C]NeuAca2. SGaliSl. 3GalNAc-t-;H4Kltt67^;l'Ybx^' > 

7x^y^>^^^{^:<!:LTffll^/c^^{C(i, pcDB3STTh7> 
LfzQaiimca2.Q-i/Tm^M^mm P-B3 Ii7x7>r >Sc;7->Td7x7>0 

al-ifi^'J 3:rDr^y, ^.fCA^^T K. 7i/Ta- al i?r 'j nT'ox-T >S 

$ t> (i> :t U y * 5 KXIi r U 3 ;^ 7 y u* U f Fti^HB^OCalNAc a 
2. 6->7;l/ifg^S5^P-B3(:St1-^Sgft:t LTtt(itBL4-*No/co ^jJlCi: 
o T 7 X 7 > «=f»f-IR t) ii * n;^c [ ' *C]NeuAc3^S{i. N- r U * tf X{i NDVi/ 

5<;l/^n/c:t'j3*-9-'>:^7 5>r Kli NDVi/T 'J y— t'(lJ:SM®^. Gal/81.3 
(NeuAca2,6)GalNAc:i--;l/i:*^ilL/co ::nt)0^^li. i/7;Hg]^$*<7x 
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GalNAca2.6-i/T;l/KS^i?^ P-B3 ir*ff STi/TnBSM ©^?&(*tLT®<S 

mi 7 X 7 >r >sc;t i/T D 7 X '^w- > ttt^^'S tii^&^fw^+OT* o c © 

^i*ttT«lt|-r^GalNAca2.6->T;i/^fe^^^ P-Bl 0^^^mW<^m^t 

:^56iWcOGalNAca2.6-i^7;HS?e^g^ P-B3 0mwmmi^^m<hiJ^Ct^tz 
a6c> 7x':/^>^v/T>jy— b* (=iU7®) Ri}$-n=y^ hs/^J'-- b* («t7i/ 

tl*) -Cil^JtMU Tt/cTi/Tn7x7>r>S0fT#^j7 h-T>TD7x 
y^^^Wt UT^ffl L/co i^T 'J lfM^n/c7 x ^:/-r >^CDNeuAc- 
aScDS? ii^{i3^^7 X >< >^©K 0 ii*© 1. 5^(litJin Ufco 3 fig© 0 - 
^nou Y^^'^m- y =f-9- 7 * 5 >f KA<7 X -7 ^ V 11^ * tlT V C 1 7&<53I f,n 
TtJ(3. •e©7'&©2fiatt NeuAca2.3Cal/81.3GalNAc "C**), 1^(3© IWi, 
NeuAc a2.3Galj81.3(NeuAc a2, 6)CalNAcT'*>S(Spiro. R.G. and Bhoyroo, V. 
D.. J. Biol. Chem.. 249. 5704-5717. 1974) » SfoT. 35^7 x7-f 
Tli 3 f@© O-m^kMt 'J 7 * 7 K© 9 ^© 2 i®(C-3>l >TliGalNAcaS7&^ 
^^WtLXm^Lo^t^. -15. T^To7x*y'f >{rfcl>Tli^T©0-^ 
-^S:*- U =*'-9- 7 7 >f K©GalNAc2^S3&<:t=5l»fl©GalNAca2. 6-i/7 /UgJg^i^^ 
P-BSc; J: oTS/T;i/fl:$n^ <5 fe©-Cfc-5o 

T^^^' h-T*>To7x7>f>li$|gBjoGalNAca2.6-i/T;l/igfe^ 
if^ P-B3 bT^tl-r^ C i:i}<X^t. $ M^^t^d-f >^ 

{l-:5l>TliGali81.3(['*C]NeuAca2.6)CalNAc-:*— ;^©❖*<^ai$tl^ [>*C]- 
NeuAc a2,6-GalNAc- :r-;Hi«feaj$n^j:*>o/co 
JKill J; 0 !8 $ n/c}*:||BJ©GalNAc a 2. 6- i/T ^UiElg^if^ P-B3 ©^ 

(1-i) 0 - r 3 K^'&M(NeuAca2. 3) Gal ;8 1. 3GalNAc @E^J^#ti>7 x 
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^SO^'Ti^TD^i'V-OCSpiro. R.G. and Bhoyroo, V.D.. J. Biol. Chem., 

249. 5704-5717. 1974) {iBim£^^i^tbxmmt^i)\ ±m<t7mm(D 5% 

bii^ Gal/81.3GalNAc E^J^#*/j:t>T-/7DBSM (Tsuji. T. and Osawa, T., 
Carbohydr. Res.. 151. 391-402. 1986)liS^#:t LTCD^itg;&^'l±5*^{I7^^ 

(1-ii) Galiei.3GalNAcal-Bz7i<7->7oGMl(GaIiS1.3GalNAc/S1.4Gal^l.3Clc 
/81-Cer)SOTlb(NeuAca2. 3Gal /8 1. 3GalNAc & 1. 4Gal & 1 3GlC)S 1-Cer) tl^li 

(3) 7->7dBSM ©K{b7K^ii©l^ 60%li GalNAc-O-Ser/Thr ■r$)l>(Tsuji. T. 
and Osawa. T.. Carbohydr. Res.. 151. 391-402. 1986)^cfe*^*^^^b■r. ['*C] 
i/7;Kt7'>7DBSM *>t>«ii$tl/it»J=i'1^-y*7'f h'tf {IttGal /81. 3(['*C] 
NeuAc a2,6)CalNAc- :*---'l'b*^t^^a$nni:V\ 
zn^©i^«{i> r'J 37'or>r>0Thr/Ser {:0-ife^L/cGalNAcaS±{: 

a2.6 'J >'!r--:>^#ocMP-NeuAc '^im^'i^mm^^Mt^^^wmwm 

(D'^m^mn t lxu. o- ^ m^mt >; ^--y- .y :^ 7 ^ k® cai 1 . 3Gai 

Xi7a--y!r^tltzmm P-BS ld:SrLl>:^'f:/cDGalNAca2.6-S/7;Hifg^P 
^•e^-So #W*<:'(4it1"'5457 ^ yi^ieffl (.i/r 'J ;b^^-7L)3!rbC00H- 
5^^*-e©(180-404j^S) GalNAca2.6->'7;Hjf^^i5^ P-B3 O-^mmt. 

G&iHkcaz Q-yrmmnmn p-bi ©-^^ijti^i^se^-scs^^-r (^4 

@ : 48!K ©-ScS) o cn^>OGalNAca2.6-i/7;Ui?ei^P^(i}4#/<i:fil|?^lgt 
{i. 'enb©i^7;HS!«-a2.6-'; >'5r-i^<id:*5GaiNAcgB^fr€^$-&5iF^fF 
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m 2 $i^B«0GaiNAc a2, Q-i/rmmwrnm P-B3 (D^^wmw^^n. 





nmni /h/ // 1 K^XVS 


7 i *V >f > 


^0 










t->tdbsm 


5.2 




0 




1.2 




• 0 




1.0 


Gal /Sl.SGalNAc al-Bz 


0 


GalNAcal-Bz 


0 


CalNAc-SerNAc 


0 


Ti/TDGMl 


0 


GMlb 


0 




0 



Oli 0.5 pmol/h ^^'p-n\^Zh^7prt^ 



^7:? h~Xi81.4-N-T-tf^;U#7^ MJ-^ CMP-NeuAc ^ Gal /81. 3GaINAc 
al-Bz. GalNAcal-BzSCf h>C?-54 iii/ir-?ik (-t>h • ;u>r>^, USA) 
ij^^A^Uzo CMP-['*C]NeuAc(llGBq/iiiiiiole) liTvi/ + Atfc(U.K.)7!»>bA# L 
tz^(D-C$>io 2-T-bhT$ Saf2-r:t+v/:<f7 hi/;t/aN-T-trf^;l/-tr U 
>(GalNAc-SerNAc)-lir5> K5-SCfi/a ^ y h (Grundler G.. and Schmidt 
R.R.. Liebigs Ann. Chem., 1984. 1826-1847. 1984)0:?Sm:-DT-^gKL/Co 
=iU5S(Vibrio cholerae) *3lSONDV-i/T >J ^— ifXa^i/T U tfli, -en 

Ait (K^'-y) *^t»l»ALfco '>i/^mS*©i8-:«;7^ tfli'<-'J > 
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(D) t A: v/7 mwm^on^ 

PCRi*(Cj:|5"7'i;xA3|50 Gal)81.4GlcNAc a2. 6-->T«e^e^^ cDNA 
(Hamamoto. T. et al.. Bioorg. Medicin. Chem.. 1. 141-145. 1993) 

^:tt;5' -TGGCATATGGGGACCGACTATCAGGCTCT-3' . T >-f -t >X7'5 'f 1 LT 
BamHI iJ-'f h^-ttrS' -ATGAGGATCCCTGGCTCAACAGCG-3' ^ffl^,^/Co W^tift PCRBr 

fr(ii52bp)(i, MJ&=i Yymmomt^oTiJWLn^ij^^z-^fr^^-=i- 

fe-5o PCRWrK-^^Sffl^:^':^'- pET3b (Studier. F.W. et al.. Method. 
Enzymol.. 185. 60-89. 1990) © Ndel^BamHI M (T7:/a^-:J'®T^Si:f4a 
t--5) {:#AL/co ^lbn/iffl❖§x.^^:^-'$: pBT3-MBS t^^Uzo fi^. 
±EPCR »rfrOSKBE?iJ^Be^S©ie^JS^ 4 iz^-To 

K^^- pETS-MBS ^h7>X7xi? ht/c:^li® JM109(DE3) lOO/zg/ml 
©T>h*>/'J >-£-ttr 100 ml © LB W^ffll^T37°CT^«L/::o 600 nin©^ 
^Wim< 0.2-0.4(CiiLfcI^,^T\ 2 mM IPTC 77°d bVU^-D-5"t:^f7 ^ 

hfyy-y K) ^un^T t? rna t'') /y—a^mM^i. i&^w^m&om.^ 

X^^omi&TWn b tzo pETS-MBS {CJ:*}h7>X7x^h$ tltcl^m Ml 09 

(DE3) ©4Wiig{i. lS^^ffi±*>'cI:J>W^ffi't'©l^t*tX{3*>(r^T^>> 
>7.7xi? h©:^S JM109(DE3) O^^mmt^mx-h-^fco 2 i^TOSUc 
(^M*>I lg)^ 10 ml© 20 mM Tris-HCl (pH 8.0){rSSU 
'J7f— A(0.1 mg/ml)tDNase 1(0. 01 mg/ml)-e30^fflifflilb/co Triton X-100 

^mmm 1% tuiJ^oizm^s 4 'cris^ra 12.000 xg rmi^bx^m 

W^MibfZo itm^S mlOlO m Tris-HCKpH 7.4)(lSSU ^^^tX -30'C 

3 6 
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0.5 m\(D±^mmmz o.48 g (DmM^m. mui © bm mcu 20 /zi © im 

Tris-HCKpH 7.4). ^ iimiW^xmrno^i^l altbtz : 8M 

; 0.3 M NaCl ; 20 nM Tris-HCl. pH 7.4) o tkMi 10 •CTSO^HttajL. 
12,000xg •C15^KiS'l>L/io m^tltzM^OizU^ii. 42 k y;i/h>©^^ 

MT&o/co Mir 5.7 HMim^<^yy7-im^tzm'kizii^ m ©ss^hir 
8 M ^^^^t-jfttij^s^ 0.1 ml immm<& mmi&m ■. m m. 

0. 5M NaCl. 10 irillf h -X, 0. 5 nM BDTA. Xc;20 mill MOPS-NaOH. pH 7. 0)«- 

1.9 niit?i&f?u mmmm^i^ 0.02 mg/mi tt/io ^^4 'e-e 12 b^k 
mm im. m^motstmrnm-c^^ {.rmmm^^^^z um. 2M). 
$t>{c4 'CT 48 mmnmifzo •yrmmmmmi^'^m^b. c© 

m.nmmn:.ifiix 4*ct 48 mm^Lxm^tm^tMftmmiL 

tzo #^)n/cK1sj^'t>>'J3>-30 ^^^l/i'- (T^3>tfcSI) TiltJ20e{:« 

50;t/M CMP-['*C-]NeuAc(0.9 Bq/pmol)^ K:^-SWi: U 5 mM® Caliei.4Glc 

^L/co Sie?ffiJri mg/iDl ':;i/Jlii»T;ur$ 1 /il OilJd^iK. *>J:Cf50niM 
fjz}i;mi'h*}'^X. (pH 8.0) *lin^T««^§*^ \o n\ tu srcTi 1^ 
ra^r^+a^-ht/co ^©^s ^1sf^'>U*'5r*>'l/ 60 HPTLC 
it. K>r7) (C©ii-. x:?^-;!/ : b*»J : n-:/:^^-;!/ : ili! : 7K(100:10: 
\0:3:^)'^mmmmtbXm$(iLtio #yu-h±©SClttlStt^ BAS20007>^ 
:f>r^-i^Tf-v>r"tf- (S±¥S7^;l/Att. B*) T'«Uc (Lee. Y.-C. 
et al.. Eur. J. Biochem.. 216. 377-385, 1993) o »3^J£tSfeO 1 J.- y Mi I 
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8M sumizji^^miiim^ i'cv(D^m^rrt>-rizmmmmziiitzm'^. o.5m 

WmMa\t 2M WM, 20 idM Tris-HCl. 0.3M NaCl. 20 mM^ ^ h-X. 0.5 nil 
EDTACpH 7.4)T*0. fl!!©M^'ara?PfflfiJc'^tll4^5Sg^©*^^tT*'5o 

^3 Gal^l.4GlcNAc a2, 6->T;U®?fe^^^0Ktt^^cD^ 









1 


pH9.5. Tris-HCl 20 nM 


0 • 


pHS.O. Tris-HCl 20 mM 


0.6 


pH7. 0. MOPS-NaOH 20 mM 


2.5 


PH6.0, MES-NaOH 20 idM 


1.5 


0. 5 M NaCl 


2 


0. 1 M NaCl 


0.2 


0. 01 M NaCl 


0 


0 aU "y^Y-T. 


0.5 


1 M mm 


1.5 


0 M mm 


0.6 



' 0 \twmmm\:iisc.^x i% ^mx-i^^izt^mto 



f|i*Effl^'g){w*jt>ro.5M NaCl (pH 7.0) tbfzm^izmizom.^nmmf}<m<b 

X 3lll©!4i[©IBfc^tt^ffo/ctC6. m^n/c^Sttli 0.4-0.8 mU/0. 1 ml 

■9-^ >{ro^^T'en'en o.i4 mis^v^ 20 mcQM^r^ m m^^^tzo ttz. ^ 

^^ff^tz^WX'UMjtM (DTT is^OB- /t/^^hx^y li^^r^ft 

3 8 
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^ti-f. 'J ^:/f- KOTO OS*iiS*^^S^^gS{rfcv>T(i^^{ciil,^c tt^ 

^M'of}-^r$>^o 1 uu ioj^m moMitno^^Tiz 8M mmtAium^ 20 ^» 

CD 2M MM. 20 mM MOPS-NaOH(pH 7.0). 0.5 M NaCl, ZOm^Ph-T.. 0.5 mM 

g4 





(mU/mg) 




7 


1 /zMDTT 


6 


1 mU DH 


12 



^/c, «t4$-ltfcT'!7;;^ Gali81.4GlcNAc aZQ-i/rmtmmi^omW^ 
mmi.. 'en€n2 mg/ml ©SM^ffll^XT-y-t^'^tfo/co ^B^tlli HPTLCir 

f'J-:^> in-y:^^-;!/:!^!?:* (100:10:10:3:30) <&^fttattTffl 
V\ !Bi)iM^^^(*tbTffll^fcig'&{i^Dn,-};;U/. : ^ : 0. 5% CaCU 

(55:45:8) ^^glffi t t■Cffl^^fco IBfc^i4$n/cS^OSM#*14ta*^6*I^N- 



3 g 
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S5 



m K Gal/81.4GlcNAc izMt^^Mfin. 



Iljfc^fiv't;^ Gal 0 1. 4GlcNAc y y Mf Gal 4GlcNAc 





0. 25 


0* 




1.5 


0. 97 




0.1 


0.1 




Zl 


1 




0 


0 




0 




0 


0 


Gal/S1.4GlcNAc 


1 


1 


GalyS1.3GlcNAc 


0 


.0 


GalNAc /81.4Gal 


0 


0 


Gal/S1.4Clc 


0 


0 


Gal 


0 


0 



• 0 liidmizit^x 2% T^mr^^zt^mt, 

06 



mm Km (aM) 



flj&igtiv'^X Gal/81,4GlcNAc 7 7 Mff Gal)81.4GlcNAc 



CMP-NeuAc* 0.08 . 0.04 

N- T-trf^yU^^' h-y-i > 6.5 5 
Ti/Tato'Jl.^'i V*' 0.4 0.2 
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Galiei.4ClcNAc aZB-yr Jmn^mmit. N-T-tf-;U5i' >M0 2 
^et$ISSO^'y:'5et^5'3!i^tl^ESiJt6C<k7!?-<T-^a(Joziasse, D.H. et al.. 
J, Biol. Chem. 260, 714-719, 1985: Van den Eijnden D.H. et at.. 
Biochem. Biophys. Res. Comm.. 92. 839-845. 1980)o HJii^T 'J ;Wfct/c 2^S 

ff^ffo/co Ty-fe'TIi 10 pniol0^^tt:$Ki: 0.1 mM CMP-NeuAc ^m^xm 

i^^fi 5/zi tbxn-^tzo 37 vx mm^ >+a^- h l^^. 
tK 90 1 ^M^x&m^i^±ttzo i/T y ;i/fb$nyc e 'j s;;i/T ^ y ;r >; 3*«t 
^^^t?>tzib. j2!ffl*7A(Shinipack CLC-ODS. 0.6 cnixi5 cm. MtRiWi) 

^fflv^T4i-s^c:^i'&®® HPLc ^tff*(Tofco tyi.^m mmk cio mM y > 

h 0 -^7^, pH 3.8) isJ;imo% ^!«B (O.SiK n-7*:5'y 10 niM 'J 
h'J't7A, pH 3.8) •eW(:Uc^> SO^raT-^iSIEB ;&^605K 
g^E^ffll^T 55 'C 1 ml/OTSSffl^-fr/wo \^ 9 JlT i J t '} 
«f 320 nm, H^S^ 400 nm)irJ;')«lffl L/ctc^. afegf^Lfci^ 

^li7|clStt©»^tl^^(CManarl. Q^t$.±(Dify h-;^SS«k 0 t>Manal.3. 

li^ILfco S/c, 2 filii*f^:t>^«LTIKig^^tT-5Ci:{rJ:?) 10 ^.1.0 

CO. 5 mM EDTA *^tr2#fffliCStUTgltlH2«f^tT9 »^Oi[»^iEt< 

^^t'Sfci6(r^^{iSt@i^iS'^LTl^§ 2fiii*^:t>'7!)<^t)n5®;&^febtini: 
1^0 1.2 M ^^^#trllfe^^ffiiafig'Kl"eKttL/c«-&(I^> 2ffiO*f-:t>^^ 

lllii^Jn©fc©{c*fi-'5ffiStffiT*So- 5 mM m\t^%\^xm%\^iz.^% 
\z\t. mL'^uMiko)ic.mmt 0.15 u/mgse-c^^^^ -77 Mp7&>^>#^n/c 

S^^CWeinstein. J. et al, J. Biol. Chem.. 257. pp. 13835-13844. 1982)©lt 
25Kt?feo/co mmomMt 0.1 U/lOO ml ^H^gT'^o/co 



4 1 



wo 95/18217 PCrOP94«2182 



m Bjfc^fiv'!;;^ Gal;81.4GlcNAc 7 -y Mff CalySlMGlcNAc 

a 7c 

DTT (1 ufti) 1.0 0.9 

(1 lit) 1.1 1.2 

^)\,ti-;Ys.$ J -)\, 1.1 1.1 

(1 /xM) 1.0 1.1 

h7^'>>X-100 (1 !0 1.5 0.8 

(0.5 515) 1.4 1.4 

(0.1 SD 1.3 1.3 

MgCh (5 mM) 11 1.0 

MnCh (5iiiM) 13 1.1 

EDTA (BniM) 1.7 0.9 



Jti(±s ^Wm-H"^^ GaIj81,4GlcNAc a2. 6->T>'^i?S^'^^(:o^^T||^| 

19 (Livingston. B.D. and Paulson. J.C.. J. Biol. Chem.. 268. 11504-11507. 
1993) . •>T«S^S^^Iif^TSfly0ili«)jmii^JBfi!4tTl>SfecDt#x.t> 
tlTt^S (Drickamer. K., Glycobiology, 3. 2-3. 1993)o fitoT, iU±©|l51fi 
fiW(rj:(5Hgt»*MC$n/: Gal/81,4GlcNAc 6->T;l/il^^»^0l|ft|gtt:^r!£ 

^'^mhh\M^%thZ.b\z^^. Gal/ei.4GlcNAc a;2. 6->T;Hfe^^^ 
©<?»^>y: b-fftfe© i/T ;Hjfg^i^^*«tt-r § /ia6©Sii^£^#^Saji«?-r -5 

4 2 



wo 95^8217 



PCT/JP94/02182 



■fiis. ±ie©0fl(D) lcffl^^]fc|^||*>J:a'^i|s^raT©i:*^OT^)§o yy hWf 
Cal/81.4GlcNAc aZQ-iyTJmU^mM. 7x'y-r>, T i/Tay 

h -^i/^r;^, ij^^K^uzo WimmmmTM cm b^:) *^^)A^ 

U mmmmUmzmnLfzc CMP-['*C]-NeuAc [ll GBq/mDOleKirvi/i-A 
(^ffl) ;&>.bA#L/wfcCDTfc5o 'i''>T^ilTi/TnA5'>feJ;D^Ti/TD 

m\%^) (w J: O^lt$n/cfe0*ffll\ e'; i?;i/T ^ y t :3'«l (PA-sugar 
001. 021. 022, fcckO' 023) liSJiit (^«i5> 0*) ;5^bA¥t/co Sfi^g 

<iJ:^i*^tfco ig|ff^a-:r(20/32) (d:t:;^:^7-;^ttcD^>©^ffl^^/io 
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2027 






mom 






m 




cDNA to niRNA 


mm 


(-30 



(-31) CCGAGCTTCCATCTCTCCCGGGCCTCTCACT 



-1 



ATG GGG TTT HA ATC AGA AGG CTT OCT AAA GAT TCC AGA ATA TTC 45 

MET Gly Phe Leu He Arg Arg Leu Pro Lys Asp Ser Arg He Phe 15 

CCT TCC CTC CTT ATT TTA AGA GTC TH TCC TTC ATC ATT ACT ACT 90 

Arg Trp Leu Leu lie Leu Thr Val Phe Ser Phe He He Thr Ser 30 



TTT AGC GCC TTC TTT GGC ATG GAG AAA AGC ATT TTC AGG CAG CTC 135 

Phe Ser Ala Leu Phe Gly MET Glu Lys Ser He Phe Arg Cln Leu 45 

AAC ATT TAC CAA AGC ATT CCA CAT ATG CTA CAA CTC GAC ACC CAA 180 

Lys He Tyr Gin Ser He Ala His MET Leu Gin Val Asp Thr Gin 60 

GAT CAG CAA GGT TCA AAC TAT TCT GCT AAT GGG AGA ATT TCA AAG 225 

Asp Cln Gin Gly Ser Asn Tyr Ser Ala Asn Gly Arg He Ser Lys 75 

Cn CCT TTG GAG AGA GAC AH CCA TCC CTC CAA CTC AAT ACT CCT 270 

Val Gly Leu Clu Arg Asp He Ala Trp Leu Glu" Leu Asn Thr Ala^ 90 
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GTG ACT ACA CCA ACT GGG GAA GGG AAG GAA GAG CAC AAC AAA ACA 315 
Val Ser Thr Pro Ser Gly Glu Gly Lys Glu Glu Gin Lys Lys Thr 105 

GTG AAA CCA GH GCC AAG GTG CAA GAA GCC AAG GAG AAA GTG ACT 360 
Val Lys Pro Val Ala Lys Val Glu Glu Ala Lys Glu Lys Val Thr 120 

GTG AAA CCA HC CCT GAG GTG ATG GGG ATC ACA AAT ACA ACA GCA' 405 

Val Lys Pro Phe Pro Glu Val MET Gly He Thr Asn Thr Thr Ala 135 

TCA ACA GCC TCT GTG GTG GAG AGA ACA AAG GAG AAA ACA ACA GCG 450 

Ser Thr Ala Ser Val Val Glu Arg Thr Lys Glu Lys Thr Thr Ala 150 

AGA CCA GH CCA GGG GTG GGG GAA GCT GAT GGG AAG AGA ACA ACG 495 

Arg Pro Val Pro Gly Val Gly Glu Ala Asp Gly Lys Arg Thr Thr 165 

ATA GCA on CCC AGC ATG AAG GAA CAC AAA GAG AAG GCG ACT GTG 540 

He Ala Leu Pro Ser MET Lys Glu Asp Lys Glu Lys Ala Thr Val 180 

AAA CCA TCC TTT GGG ATG AAG GTA GCT CAT GCA AAC AGC ACA TCC 585 

Lys Pro Ser Phe Gly MET Lys Val Ala His Ala Asn Ser Thr Ser 195 

AAA GAT AAA CCA AAG GCA GAA GAG CCT CCT CCA TCA GTG AAA GCC 630 

Lys Asp Lys Pro Lys Ala Glu Glu Pro Pro Ala Ser Val Lys Ala 210 

ATA AGA CCT GTG ACT CAC GCT GCC ACA GTG ACA GAG AAC AAG AAA 675 

He Arg Pro Val Thr Gin Ala Ala Thr Val Thr Glu Lys Lys Lys 225 

CTG AGG GCT GCT GAC TTC AAG ACT GAG CCA CAG TGG GAT TTT GAT 720 

Leu Arg Ala Ala Asp Phe Lys Thr Glu Pro Gin Trp Asp Phe Asp 240 
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CAT GAG TAG ATA CTG GAT AGC TCA TOT CCA GTA TCG ACC TGC TCT 765 

Asp Glu Tyr lie Leu Asp Ser Ser Ser Pro Val Ser Thr Cys Ser 255 

GAA TCA GTG AGA GCC AAG CCT GCC AAG TCT GAC TCG CTG OCA GAT 810 

Glu Ser Val Arg Ala Lys Ala Ala lys Ser Asp Trp Leu Arg Asp 270 

CTT TTC CTG CCG AAG ATC ACA CTC TTC ATA GAC AAG ACT TAC TTC 855 

Leu Phe Leu Pro Asn lie Thr Leu Phe lie Asp Lys Ser Tyr Phe 285 

AAT CTC ACT GAG TGC GAC CGC CTC GAG CAT TTT CCA CCT GCC TAT 900 

~ Asn Val Ser Glu Trp Asp Arg Leu Glu His Phe Ala Pro Pro Tyr 300 

GGC nC ATG GAG CTG AAT TAC TCA CTG GTA GAA GAA CTC ATC TCA 945 

Gly Phe UET Glu Leu Asn Tyr Ser Leu Val Glu Glu Val MBT Ser 315 

CCG CTG CCT CCA AAT CCC CAC CAG GAG CTG CTC CTG GCC AAC ACT 990 

Arg Leu Pro Pro Asn Pro His Gin Gin Leu Leu Leu Ala Asn Ser 330 

AGC ACC AAC GTG TCA ACC TGC ATC AGC TCT CCT CTT CTG CGC AAT 1035 

Ser Ser Asn Val Ser Thr Cys lie Ser. Cys Ala Val Val Gly Asn 345 

GGA CCG ATA HG AAT AAC TCT CCA ATG GCC CAC GAC ATT GAC TCC 1080 

Gly Gly lie Leu Asn Asn Ser Gly MET Gly Gin Glu lie Asp Ser 360 

CAT GAC TAT GTG TTC CGC CTG AGC GGC GCT GTA ATC AAA GGT TAC 1125 

His Asp Tyr Val Phe Arg Val Ser Gly Ala Val lie Lys Gly Tyr 375 

GAA AAG GAT CTC GGA ACA AAA ACC TCC TTC TAC GGA TTC ACA CCC 1170 

Glu Lys Asp Val Gly Thr Lys Thr Ser Phe Tyr Gly Phe Thr Ala 390 

4 6 
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TAC TCC CTC GTG TCC TCT CTC CAG AAC TTG GGA CAC AAA GGG HC 1215 

Tyr Ser Leu Val Ser Ser Leu Gin Asn Leu Gly His Lys Cly Phe 405 

AAG AAG ATC CCA CAG GGG AAG CAT ATC ACA TAC AH CAC TIC CTG 1260 

Lys Lys lie Pro Gin Gly Lys His He Arg Tyr He His Phe Leu 420 

GAG GCA Cn AGA GAC m GAG TGG CTG AAG GCT CTT CTG TTG GAC 1305 

Glu Ala Val Arg Asp Tyr Glu Trp Leu Lys Ala Leu Leu Leu Asp 435 

AAG GAT ATC AGG AAA GGA TTC CTG AAC TAC TAT GGG CGA AGG CCC 1350 

Lys Asp He Arg Lys Gly Phe Leu Asn Tyr Tyr Gly Arg Arg Pro 450 

CGG GAG AGA HC GAT GAA GAT TTC ACA ATG AAT AAG TAC CTG CTA 1395 

Arg Glu Arg Phe Asp Glu Asp Phe Thr MET Asn Lys Tyr Leu Val 465 

GCT CAC CCT GAT TTC CTC AGA TAC TTG AAA AAC AGG TTC HA AAA 1440 

Ala His Pro Asp Phe Leu Arg Tyr Leu Lys Asn Arg Phe Leu Lys 480 

TCT AAA AAT CTG CAA AAG CCC TAC TGG CGG CTG TAC AGA CCC ACA 1485 

Ser Lys Asn Leu Gin Lys Pro Tyr Trp Arg Leu Tyr Arg Pro Thr 495 

ACA GGA GCC CTC CTG CTG CTG ACT GCC CTG CAT CTC TGT GAC CGG 1530 

Thr Gly Ala Leu Leu Leu Leu Thr Ala Leu His Leu Cys Asp Arg 510 

GTG ACT GCC TAT GGC TAC ATC ACA GAA GGT CAC CAG AAG TAC TCG 1575 

Val Ser Ala Tyr Gly Tyr lie Thr Glu Gly His Gin Lys Tyr Ser 525 

GAT CAC TAC TAT GAC AAG GAG TGG AAA CGC CTG GTC TTC TAC GH 1620 

Asp His Tyr Tyr Asp Lys Glu Trp Lys Arg Leu Val Phe Tyr Val 540 
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AAC CAT GAC TTC AAC TTG GAG AAG CAC GTG TCG AAA AGG CTT CAT 1665 

Asn His Asp Phe Asn Leu Glu Lys Gin Val Trp Lys Arg Leu His 555 

GAT GAG AAC ATC ATG AAG CTC TAC GAG AGA TCG TGA CAG TGT GCC 1710 

Asp Glu Asn lie MET Lys Leu Tyr Gin Arg Ser — 566 



GAGGGCCATT 


GCCTGGGAAA 


TCTCAACACC ACCTCATGGG GAACAGAAGA 


1760 


GGACCTCCGA 


AGGCAGGGTT 


AGCTCTGGAC TTCCAGGCCC ACCTTCAGCT 


1810 


CCACAGAGAT 


ATTTCCCTCC 


TTTGATATCT TTATTTTCTC ACAACACTTC 


1860 


CTAAAATGTG 


CATATTCTAC 


AAA AA A A AAA A A A A Aid A AAA A A A A AfnAAAM 

ACACCAAGCG AACAGTAGGG AAAAGTGCCT 


1910 


CCAAACAAGG 


TCCCATCTGA 


CTTGTGGACG GTTGTAGGCT CTGGTACTGG 


1960 


GAAAGAGGAA 


TCCGGGATGA 


ATCCGAATAG CAGATGTTCC AGTGCCCATT 


2010 


ATCTTAATCA 


GGTTCTCCCT 


CTGCAAGCAG ATGCTCTTGG GGCTGGGGCT 


2060 


AGTTTTGCTC 


TAGGTCGCTT 


CTCTCTGTCA GTAGTGCTTG TTATCGAGCT 


2110 


CGGTCTTTTG 


GGTAAGCAGT 


AA A ft% A A ■ A inn AAAAAAAAAA AAA lltAAmAfll A 

GGATAGAATG GAGACACACA CAATCCTCTC 


2160 


TCAAGAGGAT 


GATTTGTCTC 


CTGGAGGTGC TGCTGTCACT CTGCTCACTG 


2210 


CAGGCATAAG 


GACCCTTCCA 


ATGAACTCAA TCCCAATGTG ACTHGCTGT 


2260 


GACACCTCCT 


GGGGAGCACT 


GTGATGTCGG TGCCCAGCCT GCTGCCCTTG 


2310 


GCCTAGTTCA 


CCATCAGCAC 


AAGGGAACGG GAGAGCCCTC CGTAGTGCAG 


2360 


CAGAATGCTG 


GACATTGTAC 


CTCnGCTGT GGCnCCCCT GGCTGCAGAC 


2410 


TACCTGTAGT 


GAGTCTGATG 


AAGAAGCTGG TGCTTGGCTG TGCCAGGAGC 


2460 


ATGGTGCTTC 


CTCTTCTACC 


AGGAGAAATG AGAAHCTCA ATGTCCATGG 


2510 


ATGGATGCTG 


TCTGTCCTTG 


CTGCTGGCTG GAGTGCCTGC CTACAHGTC 


2560 


CTGAGAAAAG 


CACTGHACA 


GCCAGTAAGC CTHGGAGTA TTGGCCHCT 


2610 


GAGTGGGCn 


nGCAAACAA 


AATAAACGGC ACTGCTTTCC CCCAAGCTGA 


2660 


AAAAAAAAAA 


A 


4 8 
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cDNA to oiRNA 







(-43) CTC CAGGGTTTTT ATTTTTAATT nCTTTCAAA TACTTCCACC -1 
PstI - 

ATG AAA nc AGC TOG GTC ATG HC TTC CTG ATG GCA GTG GTT ACA 45 

MET Lys Phe Ser Trp Val MET Phe Phe Leu MET Ala Val Val Thr 15 

GGG GTC AAT TCA CAA HC ACT GAG CCA CAG TGG GAT TTT GAT GAT 90 

Gly Val Asn Ser Glu Phe Thr Glu Pro Gin Trp Asp Phe Asp Asp 30 

GAG TAC ATA CTG GAT AGC TCA TCT CCA GTA TCG ACC TGC TCT GAA 135 

Glu Tyr lie Leu Asp Ser Ser Ser Pro Val Ser Thr Cys Ser Glu 45 

TCA GTG AGA GCC AAG GCT GCC AAG TCT GAC TGG CTG CGA GAT CTT 180 

Ser Val Arg Ala Lys Ala Ala Lys Ser Asp Trp Leu Arg Asp Leu 60 

nc CTG CCG AAC ATC ACA CTC TTC ATA GAC AAG ACT TAC TTC AAT 225 

Phe Leu Pro Asn lie Thr Leu Phe He Asp Lys Ser Tyr Phe Asn 75 

GTC ACT GAG TGG GAC CGC CTG GAG CAT TTT GCA CCT CCC TAT GGC 270 

Val Ser Glu Trp Asp Arg Leu Glu His Phe Ala Pro. Pro Tyr Gly 90 
60 70 

4 9 
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nC ATG GAG CTG AAT TAG TCA CTG GTA GAA GAA CTC ATG TCA CGG . 315 

Phe MET Glu Leu Asn Tyr Ser Leu Val Glu Clu Val MET Ser Arg 105 

CTG CCT CCA AAT CCC CAC CAG CAC CTG CTC CTG GCC AAC ACT AGC 360 

Leu Pro Pro Asn Pro His Gin Gin leu Leu Leu Ala Asn Ser Ser 120 

AGC AAC GTG TCA ACG TGC ATC AGC TGT GCT GTT GTG GGG AAT GGA 405 

Ser Asn Val Ser Thr Cys He Ser Cys Ala Val Val Gly Asn Gly 135 

GGG ATA TTG AAT AAC TCT GGA ATG GGC CAG GAG ATT GAC TCC CAT 450 

Gly He Leu Asn Asn Ser Gly MET Gly Gin Glu He Asp Ser His 150 

GAC TAT GTG HC CGG GTG AGC GGG GCT GTA ATC AAA GGT TAC GAA 495 

Asp Tyr Val Phe Arg Val Ser Gly Ala Val He Lys Gly Tyr Glu 165 

AAG GAT GTG GGA ACA AAA ACC TCC HC TAC GGA TTC ACA GCG TAC 540 

Lys Asp Val Gly Thr Lys Thr Ser Phe Tyr Gly Phe Thr Ala Tyr 180 

TCC CTG GTG TCC TCT CTC CAG AAC TTG GGA CAC MA GGG TTC AAG 585 

Ser Leu Val Ser Ser Leu Gin Asn Leu Gly His Lys Gly Phe Lys 195 

AAG ATC CCA CAG GGG AAG CAT ATC AGA TAC ATT CAC TTC CTG GAG 630 

Lys He Pro Gin Gly Lys His He Arg Tyr He His Phe Leu Glu 210 

CCA GTT AGA GAC TAT GAG TGG CTG AAG GCT CH CTG TTG GAC AAG 675 

Ala Val Arg Asp Tyr Glu Trp Leu Lys Ala Leu Leu Leu Asp Lys 225 



CAT ATC AGG AAA GGA TTC CTG AAC TAC TAT GGG CGA ACG CCC CGG 
Asp He Arg Lys Gly Phe Leu Asn Tyr Tyr Gly Arg Arg Pro Arg 

5 0 



720 
240 
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GAG AGA nC GAT GAA GAT TTC ACA ATG AAT AAG TAG CTG GTA GOT 765 

Giu Arg Phe Asp Glu Asp Phe Thr MET Asn Lys Tyr Leu Val Ala 255 

CAC CCT GAT HC CTC AGA TAG TTG AAA AAC AGG HO HA AAA TCT 810 

His Pro Asp Phe Leu Arg Tyr Leu Lys Asn Arg Phe Leu Lys Ser 270 

AAA AAT CTG GAA AAG CCC TAC TGG CGG CTG TAC AGA CCC ACA ACA 855 

Lys Asn Leu Gin Lys Pro Tyr Trp Arg Leu Tyr Arg Pro Thr Thr 285 

GGA GCC CTC CTC CTG CTG ACT GCC CTG CAT CTC TGT GAC CGG GTG 900 

Gly Ala Leu Leu Leu Leu Thr Ala Leu His Leu Cys Asp Arg Val 300 

AGT GCC TAT GGC TAC ATC ACA GAA GGT CAC CAG AAG TAC TCG GAT 945 

Ser Ala Tyr Gly Tyr He Thr Glu Gly His Gin Lys Tyr Ser Asp 315 

CAC TAC TAT GAC AAG GAG TGG AAA CGC CTG GTC TTC TAC GH AAC 990 

His Tyr Tyr Asp Lys Glu Trp Lys Arg Leu Val Phe Tyr Val Asn 330 

CAT GAC nC AAC TTG GAG AAG CAG GTG TGG AAA AGG CTT CAT GAT 1035 

His Asp Phe Asn Leu Glu Lys Gin Val Trp Lys Arg Leu His Asp 345 

GAG AAC ATC/ ATG AAG CTC TAC CAG AGA TCC TGA CAGTGTGCCGAG 1080 

Glu Asn He MET Lys Leu Tyr Gin Arg Ser — 360 

GGCCATTGCC TGGGAAATCT CAACAGCACC TCATGGGGAA CAGAAGAGGA 1175 

CCTCGGAAGC CAGGGHAGC TCTGGACTTC CAGGCCCAGC HCAGCTCCA 1225 

CAGAGATATT TCCCTCCTH GATATC 1251 

EcoRV 

5 1 
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cDNA to mRNA 




G. gallus (^9 hU) 




: CDS 1-1212 







-384-TCTTnTCTTTGTCATCAGTGTAA -361 

ATACGAAGAGCACAMCTCATnCTTTCTGCCAATCCCCTTCTCACTCCnCCCTACATA -301 

TACACGTGnCTACAGTATGCTTAAACAGTCCTTGATGAGGTCATCGCTTATTTTTGTTC -241 

TTTTCTGTGTCATAACAGTTTGGGnCGCCGCGAATTCGCGGCTAGCCTTGGAGAAGCAG -181 

CGAGTCTGAACCAGTCCGCCCAGCGCCTCCTCCTCCGGCTCACACCCTCCTTCCTCCACC -121 

GCTCCTCGGAACATCCATCGCTCCGTCCGTCCATCCGTGCGTCCATCCCGGCTGCGGGGA -61 

GCAGCGGAGCGCCGCCGCTTCGGATCCACGCGGACGGCGGACCCAACCCGGAGAGCAGCG -1 

ATG GGT TCC CCC CGC TGG AAG CGT TTC TGC TTC HG CTC CTC GCA 45 

MET Gly Ser Pro Arg Trp Lys Arg Phe Cys Phe Leu Leu Leu Ala 15 

GCC TTC ACC TCG TCC CTT CTG CTC TAC GGG CAC TAC TAC GCT ACG 90 

Ala Phe Thr Ser Ser Leu Leu Leu Tyr Gly His Tyr Tyr Ala Thr 30 

GTG GAC GTG CGC AGO CGC CCG AGG GTC GTG ACC AGC CTG CTG CAG 135 

Val Asp Val Arg Ser Gly Pro Arg Val Val Thr Ser Leu Leu Gin 45 

CCA GAG CTG CTG TTC CTG GTC CGC CCA CAC ACC CCA CAC CCA GAC 180 

Pro Glu Leu Leu Phe Leu Val Arg Pro Asp Thr Pro His Pro Asp 60 
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AAC AGC CAC CAC AAG GAG CTC AGA GGG ACT GTG AAG AGC AGG GAG 225 

Asn Ser His His Lys Glu Leu Arg Gly Thr Val Lys Ser Arg Glu 75 

TTC nC TCC CAA CCA TCC TCA GAG CTG GAG AAC CCC AAA CCC ACT 270 

Phe Phe Ser Gin Pro Ser Ser Glu Leu Glu Lys Pro Lys Pro Ser 90 

GGA AAG CAG CCC ACC CCG TGC CCC CGC TCG GTG GCA GCC ACG GCG 315 

Gly Lys Gin Pro Thr Pro Cys Pro Arg Ser Val Ala Ala Thr Ala 105 

AAG GGA GAG CCC ACG TH GGG GAG CTC HC CAA HT CAC ATC CCG 360 

Lys Ala Asp Pro Thr Phe Gly Glu Leu Phe Gin Phe Asp He Pro 120 

GTG CTG ATG TGG CAC CAA CAC HC AAC OCT GAG ACG TGG GAC AGG 405 

Val Leu Met Trp Asp Gin His Phe Asn Pro Glu Thr Trp Asp Arg 135 

CTG AAG GCA CGA CGC GTC CCA TAC GGC TGG CAG GCT TTG TCC CAA 450 

Leu Lys Ala Arg Arg Val Pro Tyr Gly Trp Gin Gly Leu Ser Gin 150 

GCA GCT CTC GGC AGC ACC CTG CGT CTC CTT AAC ACC TCC TCC AAC 495 

Ala Ala Val Gly Ser Thr Leu Arg Leu Leu Asn Thr Ser Ser Asn 165 

ACG CGG CTC HC GAC CGC CAC CTC TTC CCC GGG GGC TGC ATC CGC 540 

Thr Arg Leu Phe Asp Arg His Leu Phe Pro Gly Gly Cys He Arg 180 

TGT GCC GTG CTG GGC AAT GGG GGA ATC CTC AAC GGC TCA CGG CAG 585 

Cys Ala Val Val Gly Asn Gly Gly He Leu Asn Gly Ser Arg Gin 195 

GGC CGG GCC ATC GAC GCA CAT GAT HC GTC TTC AGG CTG AAC GGG 630 

Gly Arg Ala lie Asp Ala His Asp Leu Val Phe Arg Leu Asn Gly 210 
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GCC ATC ACC AAA CGC HT GAG GAG GAT GTT GGG AGC AAG GTT TCG 675 

Ala lie Thr Lys Gly Phe Glu Clu Asp Val Gly Ser Lys Val Ser 225 

nC TAC GGC TTC ACG GTC AAC ACC ATG AAG AAC TCA CTC ATT GCC 720 

Phe Tyr Cly Phe Thr Val Asn Thr Met Lys Asn Ser Leu lie Ala 240 

TAT GAG GCG TAT GGC TTC ACC CGG ACA CCG CAG GGC AAG GAC CTG 765 

Tyr Glu Ala Tyr Gly Phe Thr Arg Thr Pro Gin Gly Lys Asp Leu 255 

AAG TAC ATC TTC ATC CCC TCG GAC GCA CGC GAC TAC ATC ATG CTG 810 

Lys Tyr He Phe He Pro Ser Asp Ala Arg Asp Tyr He Met Leu 270 

AGG TCG GCC ATT CAG GCC AGC CCA GTC CCC GAG GGC TTG GAC AAG 855 

Arg Ser Ala He Gin Gly Ser Pro Val Pro Glu Gly Leu Asp Lys 285 

GGC GAC GAC CCA CAG AAG TAT TTT GCA CTG CAG CCA TCT GCG GAG 900 

Cly Asp Glu Pro Gin Lys Tyr Phe Gly Leu Glu Ala Ser Ala Clu 300 

AAG TTC AAG CTG CTG CAT CCC CAT TTC TTG CAT TAC CTG ACA ACC 945 

Lys Phe Lys Leu Leu His Pro Asp Phe Leu His Tyr Leu Thr Thr 315 

AGG TTC CTG ACG TCA CAG CTC CTG GAC ATG CAG TAC GGC CAC CTC 990 

Arg Phe Leu Arg Ser Glu Leu Leu Asp Met Gin Tyr Gly His Leu 330 

TAC ATG CCC AGC ACT CGG GCA CTC ATG CTG CTG ACA GCA CTG CAC 1035 

Tyr Met Pro Ser Thr Gly Ala Leu Met Leu Leu Thr Ala Leu His 345 

ACC TGC GAC CAG CTC ACT GCC TAC GGG TTC ATC ACA GCC AAC TAC 1080 

Thr Cys Asp Gin Val Ser Ala Tyr Gly Phe He Thr Ala Asn Tyr 360 
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GAG CAG TTC TCC GAC CAT TAC TAC GAG CCA GAG AAG AAG CCA CTG 1125 

Glu Gin Phe Ser Asp His Tyr Tyr Glu Pro Glu Lys Lys Pro Leu 375 

GTG TTC TAC GCC AAC CAC GAC ATG CTG CTG GAA CCA CAG CTC TGG 1170 

Val Phe Tyr Ala Asn His Asp Met Leu Leu Glu Ala Clu Leu Trp 390 

AGG ACT nc CAC CGG GCG GGG ATC ATG GAG CTG TAC CAG CGG TGA 1215 

Arg Ser Leu His Arg Ala Gly He Met Glu Leu Tyr Gin Arg — 404 

GGCCACCGCAGTCCCACTCCAAGGACTCTCAATCCAACGCACAAGCGCTTCTCCTCTTTC 1275 

CTGAAGGCCTCCTTCTGTCCCTGGAGGGCTCTCCCACACTGGCCGGCCAGCCTGAGGAGC 1335 

AGGGCCTGCAGCTGACAGCAGAGCAAAGGTGGTGGTGCAGGGCGAGCCAAGGCTGGCAGG 1 395 

GAAATACTGCAACTCCTCAGCCCCCnCAGCATCmTTTGTGACTCTGAGACTGAGCAC 1 455 

CCCCnGGCCACCCTCCGCACGTGGCTGTGAGCTCCTGATGCCATGAGAATCTCTGTGGG 1515 

GTCCCACCACCCCCTGGGAACCACAGTCnCATGTCCAGGTGGCGCACAGTGCTGCTGCA 1575 

AGCGGATGCTGGAGAAGCATACATCTGACAGACCTCACTTCTTCGAACTTCCTGGACTTG 1635 

CAGCCTCGAAGTCACGCTGGCTAGGCTGCAG 1 666 
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(-6) TCGCAT -1 
Nde I 

ATG GGG AGC GAC TAT GAG GCT CTT ACA HG CAA GCC AAG GTA TTC 45 

MET Gly Ser Asp Tyr GIu Ala Leu Thr Leu Gin Ala Lys Val Phe 15 

CAG ATG CCG AAG AGC CAG GAG AAA GTG GCC GTG GGG CCT GCT CCC 90 

Gin MET Pro Lys Ser Gin Clu Lys Val Ala Val Gly Pro Ala Pro 30 

CAG GCT GTG HC TCA AAC AGC AAA CAA GAC CCT AAG GAA GGC GTT 135 

Gin Ala Val Phe Ser Asn Ser Lys Gin Asp Pro Lys Glu Gly Val 45 

CAG ATC CTC ACT TAC CCC AGG CTC ACA CCC AAG GTC AAG CCA CAG 180 

Gin He Leu Ser Tyr Pro Arg Val Thr Ala Lys Val Lys Pro Gin 60 

CCC TCC TTC CAG GTG TGG GAC AAG GAC TCC ACA TAC TCA AAA CTT 225 

Pro Ser Leu Gin Val Trp Asp Lys Asp Ser Thr Tyr Ser Lys Leu 75 

AAC CCC AGC CTG CTG AAG ATC TGG AGG AAC TAT CTG AAC ATG AAT 270 

Asn Pro Arg Leu Leu Lys He Trp Arg Asn Tyr Leu Asn MET Asn 90 



5 6 
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AAA TAT AAA GTG TCC TAG AAC GGG CCG GGA CCA CGA GTC AGG TTC 315 

Lys Tyr Lys Val Ser Tyr Lys Gly Pro Gly Pro Gly Val Arg Phe 105 

AGC OTA GAA GGC CTG COG TGC CAC CTT CGA GAG CAC GTG AAT GTC 360 

Ser Val Glu Gly Leu Arg Cys His Leu Arg Asp His Val Asn Val 120 

TOT ATG ATA GAG GCC ACA GAT TCT CCC TTC AAC ACC ACT GAA TGG 405 

Ser MET lie Glu Ala Thr Asp Ser Pro Phe Asn Thr Thr Glu Trp 135 

GAG GGT TAG CTG CCC AAA GAG ACA TTC AGA ACC AAG OCT GGG CCT 450 

Glu Gly Tyr Leu Pro Lys Glu Thr Phe Arg Thr Lys Ala Gly Pro 150 

TGC ACA AAG TGT GCC GTC GTG TCT TCT GCA GGA TCT CTG AAG AAC 495 

Cys Thr Lys Cys Ala Val Val Ser Ser Ala Gly Ser Leu Lys Asn 165 

TCC CAG CTG GGT CGA GAG ATT GAT AAT CAT GAT GCG GTC CTG AGG 540 

Ser Gin Leu Gly Arg Glu He Asp Asn His Asp Ala Val Leu Arg 180 

TTT AAT GGG GCA CCT ACA GAC AAC TTC CAA CAG GAT GTG GGC ACA 585 

Phe Asn Gly Ala Pro Thr Asp Asn Phe Gin Gin Asp Val Gly Thr 195 

AAA ACT ACC ATC CCC CTA GTG AAC TCT CAG HA GTC ACC ACA GAA 630 

Lys Thr Thr He Arg Leu Val Asn Ser Gin Leu Val Thr Thr Glu 210 

AAG CGC TTC CTG AAG GAC AGT HG TAC ACC GAA GGA ATC CTG ATT 675 

Lys Arg Phe Leu Lys Asp Ser Leu Tyr Thr Glu Gly He' Leu He 225 

CTG TGG GAC CCA TCT GTG TAT CAT GCA GAC ATT CCG CAG TGG TAT 720 

Leu Trp Asp Pro Ser Val Tyr His Ala Asp lie Pro Gin Trp Tyr 240 
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CAG AAG CCA GAC TAG AAC TTC HC GAA ACC TAT AAG AGT TAG CCA 765 

Gin Lys Pro Asp Tyr Asn Phe Phe Glu Thr Tyr Lys Ser Tyr Arg 255 

AGO CTT GAC CCC AGC CAG CCT TTT TAG ATC CTC AAG CCC CAG ATG 810 

Arg Leu His Pro Ser Gin Pro Phe Tyr He Leu Lys Pro Gin MET 270 

CCA TGG GAA CTA TGG GAC ATC ATT CAG GAA ATC TCT CCA GAT CTC 855 

Pro Trp Glu Leu trp Asp He He Gin Glu lie Ser Pro Asp Leu 285 

ATT CAG CCC AAT CCC CCA TCC TCC GGC ATG CTG GGT ATC ATC AH 900 

He Gin Pro Asn Pro Pro Ser Ser Cly MET Leu Gly He He He 300 

ATC ATG ACC CTG TGT GAC CAA CTT GAT ATT TAG GAC TTC CTC CCA 945 

MET MET Thr Leu Cys Asp Gin Val Asp He Tyr Glu Phe Leu Pro 315 

TCC AAG CGC AAG ACA GAT GTC TCC TAC TAT CAC CAG AAG HC TTT 990 

Ser Lys Arg Lys Thr Asp Val Cys Tyr Tyr His Gin Lys Phe Phe 330 

GAC AGC CCC TCC ACC ATC GGT CCC TAC CAT CCC CTC CTC TTC GAG 1035 

Asp Ser Ala Cys Thr MET Gly Ala Tyr His Pro Leu Leu Phe Glu 345 

AAC AAT ATC GTC AAG CAT CTC AAT GAC CCA ACA CAT CAA GAC ATT 1080 

Lys Asn MET Val Lys His Leu Asn Glu Gly Thr Asp Glu Asp He 360 

TAT TTC TTT GGC AAA CCT ACC CTG TCT CGC HC CGC AAC AAT CCC 1125 

Tyr Leu Phe Cly Lys Ala Thr Leu Ser Gly Phe Arg Asn Asn Arg 375 



TGT TGA CCCAGGGATCCTCAT 
Cys — BamHI 



1146 
376 
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iyrmm^mm p-bi o 

2. GalNAca2. Q-i/T JimW^mm P-Bl OT ^ JWmn^o- K-rSGalNAca 
2. 6->T;l'^S^®tm P-Bl itfe^o 

3. SE^j^©@e3^J#^ 1 (:^^ti§^ii§^ 1 ;!?^<a> 1698(1 J: fo^^^ti^^mm 

?iJ^t-r-5i»^©ISffl0 23S{cE®©GalNAca2. 6-i^T;H$iE^Bif|itfK^e 

4. i^^gCDS^i?lJS^|• 3 (l^^nST ^ >'KiE^(icl;(3#^$nSGalNAca2. 6- 
'>T;Hig^if^ P-B3 o 

5. GalNAca2. G-^T^m^^mm P-B3 ©T $ y H^lfi^J^-^- K-TSGalNAca 
2.6-i/T;Hfefe^pm P-B3 itfei^o 

6. E3?iIS©ie^J#^ 3 {i^^tl^^KS^ 1 iJ^>b 1212 ■C#^$n-5^gS@^^J 
^Wt-<5lt3^©«SiB^5^(:^©GaINAca2.6-i^T;l/ije^S£^ P-B3 itfe 

7. GalNAca2. Q-iyTJimnwmm P-Bl ©T $ y ifSS^J^n- K-f-SGalNAca 

9. GalNAc a 2. S-i^T ^USts^e^ P-B3 ©T i y KSB^^J^- 3 - Kf SGalNAc a 
2. 6- i/T;HfflE^»fl«fe^*^tfffl*lSI;t^ ^ -o 

10. 'fyT.iVX CEB3-T20 KpcDB3ST T$>-5l»^®®ffl^ 9 :S 
llE«c©a*g&;t'<i^:5'-o 

11. GalNAca2,6-i/7;Hieg^e^^ P-Bl ©T $ yUE^nj^rj- Kf <5GalNAca 

12. GalNAc a 2. Q-i/T Jim^f^mm P-B3 ©T ^ y iflS^J^D- F-f -SGalNAca 

13. Q&mca2.6-i/TJm^^mm?-Bl tfc\t P-B3 ©JSj^Ky^r^-CftSsH 
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Ac a 2. e-i/T^i/^g^^M^-r^sao 

13^CEic®Se SB-690 o 

16. zmhca2,%-'y'r )immm% p-bi ^fcii p-bs ©®i4K^^'>-eabs4? 

Aca2, 6-i^T;Hfel£^*ft!!jKt5S6^=i- K^-Sitfe^o 

17. SE^mcDE3^iS^2 ir:g^$nS^iSS^ 1 A^t>1065'e^$tl<2)f£$l2^^W 
■r 5 HaI^ ® I5ffl^ 1 6^i:iaicCDit<K^o 

18. CalNAca2,6->'T>l'ie^^i^^ P-Bl tfz\t P-B3 ©Stt hV ^TfeS-l? 
'j^:/^ KSP^^ri/r-^^U^rf^ Kfc€-^t,«^^ffi'S©SeT*oTGalN 
Aca2. 6-i/T;Hj!|E^^jiiM«-r*Se^3- KI-'SiKS^-^^trffi^ift^^^ 

19. zr^7.l K pcDSB-69OT'$>§tSA)c0ilffl^l8:i(rES5©M'?^g|;l^i':5'-o 

20. GalNAca2.6-i/T«fe^^^ P-Bl P-B3 K;< >T'$)-5=K 
n^-^i- Ymb'^'Ti'JVK'^'f- Kt^^t^Wf-^^iJSOSe-CfeoTGalN 
Aca2. 6-i;^T;Uffi2K1^^jiill!K-r5SS^:3- Yt ^^^^^^ts^^^PL^^ 

21. GalNAca2.6-i^T;UifS^^^ P-Bl tfz[t P-B3 >r 
^t^^Witir^. GalNAca2.6-S/T;U®e^if^ P-Bl P-B3 

Ky^' >-e$>-5'}?'J^:/^ Kgi5^ti/r-^;p^7'5^ Kt^^t;^»^akf.M© 

ieT'$)oTGalNAca2. 6-i/T;U®?S^^j|Jij«f '5Se©l2i^:;?& 

22. GalNAc a 2. 6- T JlWrn^mmo 
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23. Bf?Llgi)!^fi*©GalNAca2. 6-'>T;H?^^»^„ 

24. iyTjmm^mmo^^ijm'cib'^x. j^toxs: 

(c) xs(b) rnihnfzmm^^&iMnMi&^mx'^^ibx i~4 m ©^^^ 

(d) xg(c) -c#<^>n/c imm^^ iiz^^^mm^mT^mix o.5~ 

(e) xg(d) xn^ntz 2d^^mm^ 2m(ot^:t><Dt?-tLTxm^Lxmm 

25. Xg(c) xm^'^^^^^mmi.W l-- 2M mm, 20 idM MOPS-NaOH, 0.5M 
NaCl. 20 mM 7^ h-:^. 0.5 mM EDTA (pH 7.0)*-t*. Xg(d) T'fflV^SIBfc 
^f4fflffl^li7!>^ 20 nM MOPS-NaOH. 0.5M NaCl. 20 iMviP Y-y^. 0.5 oiM EDT 
A (pH 7.0)^^t\ if^®©ffi^24^(::EacD:^j£o 

26. 'yr )mW»mmm^^.\^kca2, Q-iyrmU^mmttzU Cal /Sl. 4GlcNAc 
a 2. 6- '>T ;HSfe^S^^T'* 5lf J^CD|gSB^24S(wEe©:^j*o 

27. i/T;Ugeg^gmoSit:Srj£T'*.oT, &T<DXm: 
(a) S/T;l/K^^i^^^«St4^'|»-Clia$i*--5Xg; 

mm^ 8M ©^^iiiiofftait- 5xg ; 

(c) xg(b) xn'btitzmm^^mnmmx^mitimz 4vx 12 it 

m&,±tSLmbX 2-3 H ©«m*^t^ li5?f&S?l&^f§5XS : 

(d) xs(c) xn^titz mmm^^ ibizvit^^mmmx^iBiLtzmz 4 
8 wmji±mmbx 1^2 m ©m^^^tr 2^>JfB^TO^^#-5xs ; ifej^o^ 

(e) XgCd) xn^ibtLfz 2}mm^^ 2m<D1j^tyoUWfxmiLXWM 
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NaCl. 20 mM 0.5 mM EDTA (pH 7.0)^-t*, X§(d) Tffll>61Ufe 
^t^fflM^R!^7{>< 20 mM MOPS-NaOH. 0.5M NaCl. 20 mM^^ h-;^. 0.5 mM EDT 

29. i/Tmm^mm^G&iHkcaz ^-yT/vwrn^mmttzit cai ^ei. 4gicnac 
a2. 6-iyrmmmmv$>i>m^<omm^zimizmi.(oi]mo 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
^^fvLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
/ 

REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



